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ROTARY COMPRESSOR 

Technical Field 

The present invention relates to a rotary compressor, and more particularly, to a 
5 mechanism for changing compression capacity of a rotary compressor. 

Background Art 

In general, compressors are machines that are supplied power from a power 
generator such as^electric motor^urbine or the like and apply compressive work to a 

10 working fluid, such as air or refrigerant to elevate the pressure of the working fluid. 
Such compressors are widely used in a variety of applications, from electric home 
appliances such as air conditioners, refrigerators and the like to industrial plants. 

The compressors are classified into two types according to their compressing 
methods: a positive displacement compressor, and a dynamic compressor (a turbo 

15 compressor)- The positive displacement compressor is widely used in industry fields 
and configured to increase pressure by reducing its volume. The positive displacement 
compressors can be further classified into a reciprocating compressor and a rotary 
compressor. 

The reciprocating compressor is configured to compress the working fluid using 
20 a piston that linearly reciprocates in a cylinder. The reciprocating compressor has an 
advantage of providing high compression efficiency with a simple structure. However, 
the reciprocation compressor has a limitation in increasing its rotational speed due to the 
inertia of the piston and a disadvantage in that a considerable vibration occurs due to the 
inertial force. The rotary compressor is configured to compress working fluid using a 
25 roller eccentrically revolving along an inner circumference of the cylinder, and has an 
advantage of obtaining high compression efficiency at a low speed compared with the 
reciprocating compressor, thereby reducing noise and vibration. 

Recently, compressors having at least two compression capacities have been 
developed. These compressors have compression capacities different from each other 
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according to the rotational directions (i.e.. clockwise direction and counterclockwise 
direction) by using a partially modified compression mechanism. Since compression 
capacity can be adjusted differently according to loads required by these compressors, 
such a compressor is widely used to increase an operation efficiency of several 
5 equipments requiring the compression of working fluid, especially household electric 
appliances such as a refrigerator that uses a refrigeration cycle. 



a[ discharge portion which communicate with a cylinder. The roller rolls from the 



suction morf/fb the discharge portion along an inner circumference of the cylinder, so 



10 that the working fluid is compressed. Accordingly, when the roller rolls in an opposite 
direction (i.e., from the discharge portion to the suction portion), the working fluid is 
not compressed. In other words, the conventional rotary compressor cannot have 
different compression capacities if the rotational direction is changed. Accordingly, 
there is a demand for a rotary compressor having variable compression capacities as 

1 5 well as the aforementioned advantages. 

Disclosure of Invention 

Accordingly, the present invention is directed to a rotary compressor that 
substantially obviates one or more problems due to limitations and disadvantages of the 
20 related art. 

An object of the present invention is to provide a rotary compressor in which the 
compressing stroke is possibly performed to both of the clockwise and 
counterclockwise rotations of a driving shaft. 



25 compression capacity can be varied. 

Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or may be learned from 
practice of the invention. The objectives and other advantages of the invention may be 






Another object of the present invention is to provide a rotary compressor whose 



25 



-3 - 

realized and attained by the structure particularly pointed out in the written description 
and claims hereof as well as the appended drawings. 

To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, there is provided a 
5 rotary compressor comprising: a driving shaft being rotatable clockwise and 
counterclockwise, and having an eccentric portion of a predetermined size; a cylinder 
having a predetermined inner volume; a roller installed rotatably on an outer 
circumference of the eccentric portion so as to contact an inner circumference of the 
cylinder, performing a rolling motion along the inner circumference and forming a fluid 
1 0 chamber to suck and compress fluid along with the inner circumference; a vane installed 
elastically in the cylinder to contact the roller; upper and lower bearings installed 
respectively in upper and lower portions of the cylinder, for rotatably supporting the 
driving shaft and hermetically sealing the inner volume; suction and discharge ports 
communicating with the fluid chamber so as to suck and discharge the fluid; a suction 
plenum communicating with the suction ports and preliminarily storing the fluid; and a 
compression mechanism configured to form different sizes of compressive spaces in the 
fluid chamber depending on the rotational direction of the driving shaft. 

Preferably, the compression mechanism compresses the fluid using the overall 
fluid chamber when the driving shaft rotates in any one of the clockwise direction and 
0 the counterclockwise direction. 

hi more detail, the compression mechanism compresses the fluid using a portion 
of the fluid chamber when the driving shaft rotates in the other of the clockwise 
direction and the counterclockwise direction. 

hi an aspect of the invention, the compression mechanism comprises a valve 
assembly, which rotates according to the rotational direction of the driving shaft to 
selectively open at least one of the suction ports. 

In another aspect of the invention, the compression mechanism comprises a 
valve assembly selective opening at least one of the suction ports spaced apart from 
each other by using a pressure difference between the cylinder and inner and outer 
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portions according to the rotational direction of the driving shaft. 

In still another aspect of the invention, the compression mechanism comprises a 
first vane and a second vane that divide the fluid chamber into a first space configured 
such that the fluid is compressed while the driving shaft rotates bidirectionally, and a 
second space configured such that the fluid is compressed while the driving shaft rotates 
in any one direction. 

hi yet another aspect of the invention, the compression mechanism is comprised 
of clearances formed differently according to the rotational direction of the driving shaft 
between the roller and the inner circumference of the cylinder. 
3 Meanwhile, the suction plenum accommodates oil separated from the stored 

fluid, and is installed at a lower portion of the bearing in the vicinity of the suction port. 

It is preferable that the suction plenum has 100 - 400 % a volume as large as the 
fluid chamber. It is also preferable that the suction plenum further comprises a 
penetration hole through which a sleeve of the bearing passes. 
5 The suction plenum could be connected with a suction pipe through a 

predetermined fluid passage, and tlus fluid passage penetrates the cylinder and the lower 
bearing. 

It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory 
20 and are intended to provide further explanation of the invention as claimed. 

Brief Descripti on of Drawings 

The accompanying drawings, winch are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of tins 
25 application, illustrate embodiment(s) of the invention and together with the description 
serve to explain tire principle of the invention. In the drawings: 

FIG. 1 is a partial longitudinal sectional view illustrating a rotary compressor 
according to a first embodiment of the present invention; 

FIG. 2 is an exploded perspective view illustrating the compression unit of the 



rotary compressor according to a first embodiment of the present invention; 

FIG. 3 is a sectional view illustrating the compressing unit according to a first 
embodiment of the present invention; 

FIG 4 is a cross-sectional view illustrating the inside of the cylinder according 
to a first embodiment of the present invention; 

FIGs. 5A and 5B are plan views illustrating a lower bearing of the rotary 
compressor according to a first embodiment of the present invention; 

[jIG 6 is a plan view illustrating/a valve assembly of the rotary compressor 
according to a first embodiment of the present invention; 

FIGs. 7 A and 7C are plan views illustrating modifications of a valve assembly; 

FIGs. 8 A and SB are plan views illustrating a revolution control means; 

FIG 8C is a partial sectional view of FIG 8B; 

FIGs. 9A and 9B are plan views of modifications of the revolution control 
means of the valve assembly; 

FIGs. 10A and 10B are plan views of another modifications of the revolution 
control means of the valve assembly; 

FIGs. 11A and 11B are plan views of another modifications of the revolution 
control means of the valve assembly; 

FIG 12 is an exploded perspective view of a compressing unit of a rotary 
compressor including a suction plenum according to a first embodiment of the present 
invention; 

FIG 13 is a cross-sectional view of the compressing unit shown in FIG. 12; 

FIGs. 14A to 14C are cross-sectional views sequentially illustrating insides of 
the cylinder when the roller revolves in the counterclockwise direction in the rotary 
compressors according to a first embodiment of the present invention; 

FIGs. 15A to 15C are cross-sectional views sequentially illustrating insides of 
the cylinder when the roller revolves in the clockwise direction in the rotary 
compressors according to a first embodiment of the present invention; 

FIG 16 is a partial longitudinal sectional view illustrating a rotary compressor 



according to a second embodiment of the present invention; 

FIG 17 is an exploded perspective view illustrating the compression unit of the 
rotary compressor according to a second embodiment of the present invention; 

FIG. IS is a sectional view illustrating the compressing unit according to a 
second embodiment of the present invention; 

FIG 1 9 is a cross-sectional view illustrating the inside of the cylinder according 
to a second embodiment of the present invention; 

FIG 20 is a plan view illustrating a lower bearing of the rotary compressor 
according to a second embodiment of the present invention; 

FIG 21 is an exploded perspective view of a rotary compressor including a 
modified valve assembly according to a second embodiment of the present invention; 

FIG 22 is a plan view illustrating the valve assembly of FIG 6; 

FIGs. 23 A and 23B are sectional views illustrating operation of discharge valves 
of a rotary compressor according to a second embodiment of the present invention; 

FIGs. 24A and 24B are sectional views illustrating operation of a valve assembly 
of a rotary compressor according to a second embodiment of the present invention; 

FIG 25 is an exploded perspective view of a compressing unit of a rotary 
compressor including a suction plenum according to a second embodiment, of the 
present invention; 

FIG 26 is a cross- sectional view of the compressing unit shown in FIG 25 ; 

FIGs. 27A to 27C are cross-sectional views sequentially illustrating insides of 
the cylinder when the roller revolves in the counterclockwise direction in the rotary 
compressors according to a second embodiment of the present invention; 

FIGs. 28A to 28C are cross-sectional views sequentially illustrating insides of 
the cylinder when the roller revolves in the clockwise direction in the rotary 
compressors according to a second embodiment of the present invention; 

FIG 29 is a partial longitudinal sectional view illustrating a rotary compressor 
according to a third embodiment of the present invention; 

FIG 30 is an exploded perspective view illustrating the compression unit of the 



rotary compressor according to a third embodiment of the present invention; 

FIG 31 is a sectional view illustrating the compressing unit according to a third 
embodiment of the present invention; 

FIG. 32 is a cross-sectional view illustrating the inside of the cylinder according 
5 to a third embodiment of the present invention; 

FIG 33 is a plan view illustrating a lower bearing of the rotary compressor 
according to a third embodiment of the present invention; 

FIGs. 34A and 34B are sectional views illustrating operation of discharge valves 
of a rotary compressor according to a third embodiment of the present invention; 
10 FIGs. 35 A and 35B are sectional viewsillustrating operation of suction valves of 

a rotary compressor according to a third embodiment of the present invention; 

FIG 36 is an exploded perspective view of a compressing unit of a rotary 
compressor including a suction plenum according to a third embodiment of the present 
invention; 

1 5 FIG 37 is a cross-sectional view of the compressing unit shown in FIG 36; 

FIGs. 38A to 3SD are cross-sectional views sequentially illustrating insides of 
the cylinder when the roller revolves in the counterclockwise direction in the rotary 
compressors according to a third embodiment of the present invention; 

FIGs. 39A to 39D are cross-sectional views sequentially illustrating insides of 
20 the cylinder when the roller revolves in the clockwise direction in the rotary 
compressors according to a third embodiment of the present invention; 

FIG. 40 is a partial longitudinal sectional view illustrating a rotary compressor 
according to a fourth embodiment of the present invention; 

FIG. 41 is an exploded perspective view illustrating the compression unit of the 
25 rotary compressor according to a fourth embodiment of the present invention; 

FIG 42 is a sectional view illustrating the. compressing unit according to a fourth 
embodiment of the present invention; 

FIG 43 is a cross-sectional view illustrating the inside of the cylinder according 
to a fourth embodiment of the present invention; 



-8- 

FIG. 44 is a plan view illustrating clearances between the roller and the cylinder 
in a rotary compressor according to a fourth embodiment of the present invention; 

FIG. 45 is an exploded perspective view of a compressing unit of a rotary 
compressor including a suction plenum according to a fourth embodiment of the present 
5 invention; 

FIG. 46 is a cross-sectional view of the compressing unit shown m FIG. 45; 

FIGs. 47A to 47C are cross-sectional views sequentially illustrating insides of 
the cylinder when the roller revolves in the counterclockwise direction in the rotary 
compressors according to a fourth embodiment of the present invention; and 
10 FIGs. 48A to 48C are cross-sectional views sequentially illustrating insides of 

the cylinder when the roller revolves in the clockwise direction in the rotary 
compressors according to a fourth embodiment of the present invention. 

PtPgt Mode for Carrying Out the Invention 
15 Reference will now be made in detail to the preferred embodiments of the 

present invention to achieve the objects, with examples of which are illustrated in the 
accompanying drawings. Wherever possible, the same reference numbers will be used 
throughout the drawings to refer to the same or like parts . 

FIGs. 1, 16, 29 and 40 are longitudinal sectional views of rotary compressors 
20 according to first to fourth embodiments of the present invention. 

First, as shown in the drawings, in each embodiment, a rotary compressor of the 
present invention includes a case 1, a power generator 10 positioned in the case 1 and a 
compressing unit 20. In the referenced figures, the power generator 10 is positioned 
on the upper portion of the rotary compressor and the compressing unit 20 is positioned 
25 on the lower portion of the rotary compressor. However, their positions may be 
changed if necessary. An upper cap 3 and a lower cap 5 are installed on the upper 
portion and the lower portion of the case 1 respectively to define, a sealed inner space. 
A suction pipe 7 for sucking working fluid is installed on a side of the case 1 and 
connected to an accumulator 8 for separating lubricant from refrigerant. A discharge 



pipe 9 for discharging the compressed fluid is installed on the center of the upper cap 3. 
A predetermined amount of the lubricant u 0" is filled in the lower cap 5 so as to 
lubricate and cool members that are moving frictionally. Here, an end of a driving 
shaft 13 is dipped in the lubricant. 

5 The power generator 10 includes a stator 11 fixed in the case 1, a rotor 12 

{rotatabl^ppported iirthe stator 11 and the driving shaft 13 inserted forcibly into the 
rotor 12. The rotor 12 is rotated due to electromagnetic force, and the driving shaft 13 
delivers the rotation force of the rotor to the compressing unit 20. To supply external 
electric power to the stator 20, a terminal 4 is installed in the upper cap 3. In the present 

10 invention, the rotor 12 is configured to be rotatable clockwise and counterclockwise and 
accordingly the driving shaft 13 is rotatable together with the rotor 12 bidirectionally, 
i.e., clockwise and counterclockwise. Since the bidirectionally rotatable motor is 
conventional, its detailed description will be omitted. 

The compressing unit 20 includes a cylinder 21 fixed to the case 1, and upper 

15 and lower bearings 24 and 25 respectively installed on upper and lower portions of the 
cylinder 21. Also, other elements for compression are included in the cylinder 21 and 
bearings 24 and 25, and combination of a part of the elements constitutes compression 
mechanisms 100, 200, 300 and 400 in each embodiment. 

hi the compression unit 20, the compression mechanisms 100, 200, 300 and 400 

20 compress specific working fluid in all rotational directions (clockwise and 
counterclockwise) of the driving shaft 13 in combination with other elements. For 
instance, for bidirectional compression, in addition to the compression mechanisms, the 
aforementioned bidirectional rotational motor is applied to the compressor of the 
invention, and suction and discharge ports allow the fluid to be sucked into the 

25 compression unit 20 and to be discharged from the compression unit 20 in all rotational 
directions of the driving shaft 13. Further, the compression mechanisms 100, 200, 300 
and 400 are configured to form compression spaces having different sizes substantially 
inside the compression unit 20 according to the rotational direction of the driving shaft 
13. Accordingly, the compressor is allowed to have different compression capacities 



- 10- 

according to the rotational directions of Hie shaft 13. 

In the rotary compressor of the invention, the power generator 10 is the same as 
that of a general rotary compressor, and any great modification is not required for the 
power generator 10 according to the embodiments of the invention. Accordingly, 
additional description on the power generator 10 is omitted and the compression 
mechanisms 100, 200, 300 and 400 schematically described in the above will be 
described in more detail with reference to drawings related with first to fourth 
embodiments. 



First Embodiment 

FIG. 2 is an exploded perspective view illustrating the compression unit of the 
rotary compressor according to a first embodiment of the present invention and FIG. 3 is 
a sectional view illustrating the compressing unit according to a first embodiment of the 
present invention. 

hi the compression unit 20 of the first embodiment, the cylinder 21 has a 
predetermined inner volume and a strength enough to endure the pressure of the fluid. 
The cylinder 21 accommodates an eccentric portion 13a formed on the driving shaft 13 
in the imier volume. The eccentric portion 13a is a kind of an eccentric cam and has a 
center spaced by a predetermined distance from its rotation center. The cylinder 21 
has a groove 21b extending by a predetermined depth from its inner circumference. A 
vane 23 to be described below is installed in the groove 21b. The groove 21b is long - 
enough to accommodate the vane 23 completely. 

The roller 22 is a ring member that has an outer diameter less than the inner 
diameter of the cylinder 21. As shown in FIG. 4, the roller 22 contacts the inner 
circumference of the cylinder 21 and^ifatably coupled with the eccentric portion 13a. 
Accordingly, the roller 22 performs rolling motion on the inner circumference of the 
cylinder 21 while spinning on the outer circumference of the eccentric portion 13a when 
the driving shaft 13 rotates. The roller 22 revolves spaced apart by a predetermined 
distance from the rotation center £ 0' due to the eccentric portion 13a while performing 



the rolling motion. Since the outer circumference of the roller 22 always contacts the 
inner circumference due to the eccentric portion 13a, the outer circumference of the 
roller 22 and the inner circumference of the cylinder form a separate fluid chamber 29 
in the inner volume. The fluid chamber 29 is used to suck and compress the fluid in 
the rotary compressor. 

The vane 23 is installed in the groove 21b of the cylinder 21 as described above. 
An elastic member 23a is installed in the groove 21b to elastically support the vane 23. 
The vane 23 continuously contacts the roller 22. In other words, the elastic member 
23a has one end fixed to the cylinder 21 and the other end coupled with the vane 23, and 
pushes the vane 23 to the side of the roller 22. Accordingly, the vane 23 divides the 
fluid chamber 29 into two^epar^e spaces 29a and 29b as shown in FIG. 4. While the 
driving shaft 13§otatg^r foe roller 22 revolves, the volumes of the spaces 29a and 29b 
are changed complementarity ha other words, if the roller 22 rotates clockwise, the 
space 29a gets smaller but the other space 29b gets larger. However, the total volume 
of the spaces 29a and 29b is constant and approximates!^ as that of the 
predetermined fluid chamber 29. One of the spaces 29a and 29b works as a suction 
chamber for sucking the fluid and the other one works as a compression chamber for 
compressing the fluid relatively when the driving shaft 13 rotates in one direction 
(clockwise or counterclockwise). Accordingly, as described above, the compression 
chamber of the spaces 29a and 29b gets smaller to compress the previously sucked fluid 
and the suction chamber expands to suck the new fluid relatively according to the 
rotation of the roller 22. If the rotational direction of the roller 22 is reversed, the 
functions of the spaces 29a and 29b are exchanged. In the other words, if the roller 22 
revolves counterclockwise, the right space 29b of the roller 22 becomes a compression 
chamber, but if the roller 22 revolves clockwise, the left space 29a of the roller 22 
becomes a discharge chamber. 

The upper bearing 24 and the lower bearing 25 are, as shown in FIG. 2, installed 
on the upper and lower portions of the cylinder 21 respectively, and rotatably support 
the driving shaftfl^smg a sleeve and the penetrating holes 24b and 25b formed inside 
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fce sleCT e in more detail, the upper bearing 24, the tower bearing 25 and the cyhnder 
,1 include a plurahtv of conpting holes 24a, 25a and 21a fanned to eorrespond to each 
other relatively. The cylinder 21, the npper hearing 24 and the lower bearing 25 are 
coupl ed with one another to seal the eylinder inner volume, eapeeially the fluid ehamber 
99 using coupling members such as bolts and nuts. 

The discharge ports 26a and 26b are fanned on tire upper hearing 24. The 
discharge ports 26a and 26b communicate with the fluid chamber 29 so that the 
compressed fluid can be discharged. Tire d.scharge ports 26a and 26b can 
communicate direct* with the fluid chamber 29 or can communicate with the tad 
chamber 29 through a predetermined fluid passage 2,d formed in the cylinder 21 and 
.he upper bearing 24. Discharge valves 26c and 26d are instaUed on the upper bearing 
04 so as to open and Cose the discharge ports 26a and 26b. The discharge valves 26c 
and 26d selectively open the discharge ports 26a and 26b only when the pressure of the 
chamber 29 is greater than or e q ual ,0 a predetermined pressure. To achieve tins, „ ,s 
desirable that the discbarge valves 26c and 26d are leaf sprtngs of which one end » 
fixed in me vicinity of the discharge ports 26a and 26b and the other end can be 
deformed freely. Although no. shown in the drawings, a retainer for restnetmg the 
deferable amount of .be leaf spring may be — ^uppe^porflon of me 
« va,ves 26c and 26d so .ha. .he ^%^y. In add,.,., a 
, muffle, (not shown) can be instaUed on the upper portion of the upper bearing 24 to 
«duce a noise generated when the compressed fluid is discharged. 

The suction ports 27a, 27b and 27c co.nn.unica.ing with the fluid chamber 29 
„ fonned on the lower bearing 25. The suction ports 27a, 27b and 27c guide the 
compressed fluid to the fluid chamber 29. The auction porta 27a, 27b and 27c are 
, 5 com.ec.ed to the suction pipe 7 so that the fluid outside the compressor can flow m.o the 
chamber 29. More particularly, the suction pipe 7 is branched into a plummy of 
auxiliary pipea 7a and the branched auxihary pipes 7a are connected to suction ports 27 
respectively. If necessary, the discharge porta 26^and 26b may be formed on the 
,ower bearing 25 and the suction ports 27a, 27b and 27c may be formed on the upper 
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bearing 24. 

The suction and discharge ports 26 and 27 become the important factors in 
determining compression capacity of the rotary compressor, and will be described 
referring to FIGs. 4 and 5. FIG. 4 is a cross-sectional view illustrating the inside of the 
cylinder according to a first embodiment of the present invention. 

First, the compressor of the present invention includes at least two discharge 
ports 26a and 26b. As shown in the drawing, even if the roller 22 revolves in any 
direction, a discharge port should exist between the suction port and vane 23 positioned 
in the revolution path to discharge the compressed fluid. Accordingly, one discharge 
port is necessary for each rotational direction. It causes the compressor of the present 
invention to discharge the fluid regardless of the revolution direction of the roller 22 
(that is, the rotational direction of the driving shaft 13). Meanwhile, as described 
above, the compression chamber of the spaces 29a and 29b gets smaller to compress the 
fluid as the roller 22 approaches the vane 23 . Accordingly, the discharge ports 26a and 
26b are preferably formed facing each other in the vicinity of the vane 23 to discharge 
the maximum compressed fluid. In other [woi^ ^*sfewn in the drawings, the 
discharge ports 26a and 26b are positioned on both sides of the vane 23 respectively. 
The discharge ports 26a and 26b are preferably positioned in the vicinity of the vane 23 
if possible. 

The suction port 27 is positioned properly so that the fluid can be compressed 
between the discharge ports 26a and 26b and the roller 22. Actually, the fluid is 
compressed from a suction port to a discharge port positioned in the revolution path of 
the roller 22. hi other words, the relative position of the suction port for the 
corresponding discharge port determines the compression capacity and accordingly two 
compression capacities can be obtained using different suction ports 27 according to the 
rotational direction. Accordingly, the compression/f^ifpresSt invention has first 
and second suction ports 27a and 27b corresponding to two discharge ports 26a and 26b 
respectively and the suction ports^are spaced apart by a predetermined angle from each 
other with respect to the center 0 for two different compression capacities. 
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Preferably, the first suction port 27a is positioned in the vicinity of the vane 23 . 
Accordingly the roller 22 compresses the fluid from the first suction port 27a to the 
second discharge port 26b positioned across the vane 23 in its rotation in one direction 
(counterclockwise in the drawing). The roller 22 [compresjthe fluid due to the first 
5 suction port 27a by using the overall chamber 29 and accordingly the compressor has a 
maximum compression capacity in the counterclockwise rotation, hi other words, the 
fluid as much as overall volume of the chamber 29 is compressed. The first suction 
port 27a is actually spaced apart by an angle 01 of 10° clockwise or counterclockwise 
from the vane 23 as shown in FIGS. 4 and 5 A. The drawings of the present invention 
10 ^llustrateijifrsT&ion port 27a spaced apart by the angle 61 counterclockwise. At 
this separating angle 01, the overall fluid chamber 29 can be used to compress the fluid 
without interference of the vane 23. 

The second suction port 27b is spaced apart by a predetermined angle from the 
first suction port 27a with respect to the center. The roller g^ofepresses the fluid 



15 from the second suction port 27b to the first discharge port 26a in its rotation in 
counterclockwise direction. Since the second suction port 27b is spaced apart by a 
considerable angle clockwise, from the vane 23, the roller 22 compresses the fluid by 
using a portion of the chamber 29 and accordingly the compressor has [th^ less 
compression capacity thanjthat of^untir^ockwise^tary motion. In other words, the 
20 fluid as much as a portion volume of the chamber 29 is compressed. The second 
suction port 27b is preferably spaced apart by an angle 62 of a range of 90 - 180° 
clockwise or counterclockwise from the vane 23. The second suction port 27b is 
preferably positioned facing the first suction port 27a so that the difference between 
compression capacities can be made properly and the interference can bejavoidj^or each 

25 rotational direction. 

As shown in FIG. 5A, the suction ports 27a and 27b are generally in circular 
shapes whose diameters are, preferably, 6 - 15 mm. hi order to increase a suction 
amount of fluid, the suction ports 27a and 27b can also be provided in several shapes, 
including a rectangle. Further, as shown in FIG. 5B, the rectangular suction ports 27a 
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and 27b may have a predetennined curvature, hi this case, an interference with 
adjacent other parts, especially the roller 22, can be minimized in operation. 

Meanwhile, in order to obtain desired compression capacity in each rotational 
direction, suction ports that are available in any one of rotational directions should be 
5 single. If there are two suction ports motion path of the roller 22, (^compression 
does not occur between the suction ports, hi other words, if the first suction port 27a is 
opened, the second suction port 27b should be closed, and vice versa. Accordingly, the 
valve assembly 100 is installed between the lower bearing 24 and the cylinder 21 to 
selectively open only one of the suction ports 27a and 27b according to the revolution 
10 direction (i.e., rotational direction of the driving shaft 13). Thus, by selectively 
opening a specific one of the suction ports, different compression spaces can be 
substantially fonned in the fluid chamber 29 according to the rotational direction, so 
that the valve assembly 100 acts as the inventive compression mechanism previously 
defined. 

, 0A~t/>B 

As shown in FIGs. 2, 3 and|1he valve assembly 100 includes first and second 
valves 110 and 120, which are installed between the cylinder 21 and the lower bearing 
25 so as to allow it to be adjacent to the suction ports. If the suction ports 27a, 27b and 
27c are fonned on the upper bearing 24, the first and second valves 110 and-120 are 
installed between the cylinder 21 and the upper bearing 24. 

The first valve 110, as shown in FIG. 3, is a disk member installed so as to 
contact the eccentric portion 13a more accurately than the driving shaft 13. 
Accordingly, if the driving shaft 13 rotates (that is, the roller 22 revolves), the first valve 

110 rotates in the same direction. Preferably, the first valve 110 has a diameter larger 
than an inner diameter of the cylinder 21. As shown in FIG. 3, the cylinder 21 supports 
a portion (i.e., an outer circumference) of the first valve 110 so that the first valve 110 
can rotate stably. Preferably, the first valve 1 10 is 0.5 - 5 mm thick. 

Referring to FIGs. 2 and|thffirst valve 110 includes first and second openings 

111 and ,i!, 2 reSpSCtively c ™nicating with the first and second suction ports 27a an^d 
27b inipecific rotational direction, and a penetration hole 110a into which the driving 
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shaft 13 is inserted. In more detail, when the roller 22 rotates in any one of the 
clockwise and counterclockwise directions, the first opening 111 communicates with the 
first suction port 27a by the rotation of the first valve 110, and the second suction port 
27b is closed by the body of the first valve 110. When the roller 22 rotates in the other 
5 of the clockwise and counterclockwise directions, the second opening 112 
communicates with the second suction port 27b. At this time, the first suction port 27a 
is closed by the body of the first valve 110. These first and second openings 1 1 1 and 
112 can be in circular or polygonal shapes. In case the openings 111 and 112 are the 
circular shapes, it is desired that the openings 111 and 112 are 6 - 15 mm in diameter. 
10 Additionally, the openings 111 and 112 can be rectangular shapes having predetermined 
curvature as shown in FIG. 7A, or cut-away portions as shown in FIG. 7B. As a result, 
the openings are enlarged, such that fluid is sucked smoothly. If these openings 111 
and IP are formed adjacent to a center of the first valve 110, a probability of 
interference between the roller 22 and the eccentric portion 13a(becomes increasing 
15 hi addition, there is the guid 's] probability «ofjkeaking out along the driving shaft 13, 
since the openings 111 and 112 communicate with a space between the roller 22 and the 
eccentric portion 13a. For these reasons, as shown in FIG 7C, it is preferable that the 
openings 111 and 112 are positioned in the vicinity of the outer circumference of the 
first valvy J Meanwhile, the first opening 111 may open each of the first and second 
20 suction ports 27a and 27b at each rotational direction by adjusting the rotation angle of 
the first valve 110. In other words, when the driving shaft 13 rotates in any one of the 
clockwise and counterclockwise directions, the first opening 111 communicates with the 
first suction port 27a while closing the second suction port 27b. When the driving 
shaft 13 rotates in the other of the clockwise and counterclockwise directions, the first 
25 opening 111 communicates with the second suction port 27b while closing the first 
suction port 27a. It is desirable to control the suction ports using such a single opening 
111, since the structure of the first valvell 0 is simplified much more. 

Referring to FIGs. 2, 3 and^me second valve 120 is fixed between the cylinder 
21 and the lower bearing 25 so as to guide a rotary motion of the first valve 110. The 
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second va.ve 120 „ . nng . shaped member ^ , ^ ^ ^ ^ 
rolatabiy the firs, va,ve 110. The second va,ve ,20 fiarther mdudes a couptino h o,e 
>20a through which i, is coup.ed with Ihe cy„„dc r 2, and the upper and ,o„er h= anngs 
24 and 25 by a coupting member. Preferabry, the second va.ve 120 has Ore same 
Ihtckness as ,he firs, va,ve „0 in order for a prevention of fluid .eakage and a s,ab,e 
snpport. m addition, since ,he firs. va,ve 1,0 is parflafly supported by the cy,i„ der „ 
,he firs, va,ve „0 may have a thickness shghfly smafler Aran the second va,ve P0 m 
order to fonn a gap for the smooth rotation of the second valve 120. 

Meanwhile, referring to FIG 4 in the ease of «,» ... , • 

"t. "Hire case of the clockwise rotation, the fluid's 

1 0 suctton or discharge between the vane 21 and the roller v> Ho, , 

me roiler 22 does not occur while the 
ro„er 22 revoives from the vane 23 to the second suction port 27b. According a 
region V becomes a vacuum, state. The vacuum region V causes a power ioss of the 
dnvmg shaft ,3 amd a ,oud no.se. A ccordi„ gl y, ,„ order to overcome the probiem in 
Ihe vacuum reg,on V, a third suction port 27c is provided at the iower beann. „ The 

5 Unrd suction port 27c is fonned between ,he second suction port 27b and I vane >3 
supplying fluid to the space bebveen the rofler 22 and the vane 23 so as no, t0 {om ^ 

remove qui ck Iy the vacnmn state. However, the third suction port 27c is positioned ,„ 
face the first auction port 27a since the third suction port 27c operates at a different 
ro.at.ona, direction from me firs, suction port 27a. In reality, the third suction port ,7c 
- po,..oned spaced by an ang,e («) of approximately ,0" from the vane 23 dockwise 
or counterdockwise. b addition, as shown in FIGs. 5A and 5B, .he third suction port 
-7c can be circular shapes or curved rectangular shapes. 

Since the aforementioned third suction port 27c operates dong with the second 
-t.cn port 27b, the suction ports 27b and 27c shou.d be simu„a„eous,y opened wht.e 
*e rofler 22 revives in any one of the dockwise and counterdockwise directions 
According,* the firs, vaive „0 fiarther indndes a fltird opetung/^gured to 
communicate wfth the third suction port 27c a, the sanre time when theicond suction 
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port 27b is opened. According to the present invention, the ted opening 113 ean be 
formed independently, which is represented with a dotted line in FIG. 6A. However, 
since the fast and third suction ports 27a and 27c are adjacent to each other, tt .s 
desuab.e to open both the fas. and third suction ports 27a and 27c according to the 
rotations direction of the first opening 111 by increasing the rotation angle of tire first 
valve 110. 

The fast valve 110 may open the suction ports 27a, 27b and 27c accordmg to the 
rotational direction of .he roller 22, but the corresponding suction ports should be 
opened accurately in order to obtain desired compression capacity. The accurate 
opening of the suction ports can be achieved by controlling the rotation angle of the fas. 
valv/ Thus, preferably, the valve assembly 100 farther includes means for con.roll.ng 
the ro.auon angle of the fast valve 1 10, which wil, be described in detail with reference 
,o FIGS. 8 to 11. FIGS. 8 to 11 illustrate .he valve assembly connected with Ore lower 
bearins 25 in order to clearly explain the control means. 
5 "as shown in FIGs. 8A and SB, me control means includes a groove 114 formed 

a, the fas. valve/andW a predetermined length, and a stopper 114a formed on the 
,„wer beartng 25 and inserted into the groove 114. The groove 114 and the stopper 
U4a are illustrated in FIGs. 5A, SB and 6. The groove 114 serves as locus of the 
stopper 114a and can be a straight groove or a curved groove. If .he groove 114 ,s 
,0 exposed to the chamber 29 during operation, it becomes a dead volume causing a re- 
expansion of fluid. Accordingly, it is desirable to mahe the groove 114 adjacent to a 
center of the fas. va!ve 110 so .ha. large portion of the groove 114 can be covered by 
toe revolving roller 22. Preferably, an angle «* between both ends of the groove 114 
is of 30 - 120- in the center of the firs, valve 110 fa action, if the stopper 114a rs 
o, protruded flom the groove n4,tg interfere^ tire rofler 22. Accordingly, it is 
desirable that a uncimessg/ L stopper 114a is e q ua, to a .factaes^ the va,ve 
HO, as shown in FIG SC. Preferably,^ L of the stopper 114a is equal to a width 
of the ™ove 1 14 such that the first valve 110 rotates stably. 

"to case of using the control means, the first valve 110 rotates counterclockwise 
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together with the eccentric portion 13a of the driving shaft/Cta the driving shaft .3 
ro.a.e s counterclockwise. As sho™ in FIG SA, the stopper ,14a is then latched ■„ 
one end of the groove 114 «o thereby stop the firs, va^lj/'jg Ms time> the fct 
opening ,1, accuracy communicates with Ore firs, suction port 27a, artd fire second 
5 and ted I suction ports 27b and 27c are Cosed. As a resnlt, flnid is inttoduced in,o ,he 
cylmder^ough the firs, sncfionport 27a and ft. firs, opening 11,, winch conlmuricate 
wr,h each other. On the contrary, if the driving shaft 13 rotates clockwise, the firs, 
valve HO a!so r„,a,es clockwise. At the same time, ,he firs, artd second openings 11! 
and 112 also ro.a.e clockwise, as represented with a dotted arrow in FIG SA As 
10 shown in FIG SB, if the stopper 1.4a is latched ,o the Cher end of the groove 1,4 fire 
firs, and second openings 11, and 112 are opened together with the third and second 
suction ports 27c and 27b. Then, tine firs, snction port 27a is Cosed by the firs, va,ve 
HO. Accordingly, finid is introduced through the second suction port 27b/,he second 
opening ,12 and the third suction port 27c/,he firs, opening ,„. wind, communicate 
15 with each other. 

As shown i„ FIGs. 9A and 9B, Ore control means can be provided with a 
projection 115 formed on the firs, valve ,10 aard projecting in a radial direction of the 
firs, valv^and a groove 123 formed on tire second valvel22^Li™. the 
projcctionjmovably. Here, the groove 123 is formed on the second valv^'tSg i, 
^0 is no, exposed to the timer volume of the cylinder 2 1 . Therefore, a dead volume is no, 
formed inside tine cyhnde/ In addition, as shown in FIGs. 10A and 10B, fire contio, 
means can be provided with a projection 124 formed on fine second valve mo and 
projecting in a radia, direction of ,he second valve 120, and a groove ,16 formed on fine 
first valve 110 and receiving the projection 124movab,y. 

hi case of using such control means, the projections 115 and 124 are latched to 
one end of each groove 123 and 116 as shown in FIGs. 9A and 10A if fine drivin. shaft 
13 rotates counterclockwise. Accordingly, the firs, opening 111 conuntmica.es with 
,he firs, suction port 27a so as to allow ,he suction of fluid, and .he second and titird 
suction ports 27b and 27c are Cosed. On fine contrary, as shown in FIGs, 9B aard 10B 
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if the driving shaft 13 rotates clockwise, the projections 115 and 124 are latched to the 
other end of each groove 123 and 116, and the first and second openings 111 and 112 
simultaneously open the third and second suction ports 27c and 27b so as to allow the 
suction of fluid. The first suction port 27a is closed by the first valve 110. 
5 In addition, as shown in FIGs. 11A andfpj^the control means can be provided 

with a projection 125 formed on the second valve 120 and projecting toward a center of 
the second valve 120, and a cut-away portion 117 formed on the first valve 110 and 
movably accommodating the projection 125. hi such control means, a clearance 
between the projection 125 and the cut-away portion 117 allows the first and second 
10 suction ports 27a and 27b to be opened by forming the cut-away portion 117 largely in a 
properly large size. Accordingly, the control means decreases the dead volume- 
substantially since the grooves of the above-described control means are omitted. 

In more detail, if the driving shaft 13 rotates counterclockwise, one end of the 
projection 125 contacts one end of the cut-away portion 17 as shown in FIG. 11A. 
15 Accordingly, a clearance between the other ends of the projection 125 and the cut-away 
portion 1 1 7 allows the first suction port 27a to be opened. In addition, as shown in FIG. 
11B, if the driving shaft 13 rotates clockwise, the projection 125 is latched to the cut- 
away portion 117. At tins time, the second opening 112 opens the second suction port 
27b, and simultaneously, the clearance between the projection 125 and the cut-away 
20 portion 117 allows the third suction port 27c to be opened as described above. In such 
control means, the projection 125 preferably has an angle 01 of approximately 10° 
between both ends thereof and the cut-away portion 117 has an angle pi of 30 - 120° 

between both ends thereof. 

Meanwhile, as described above with reference to FIGs. 2 and 3, the suction ports 
25 27a, 27b and 27c are individually connected with a plurality of suction pipes 7a so as to 
supply fluid to the fluid chamber 29 installed inside the cylinder 21. However, the 
number of parts increases due to these suction pipes 7a, thus making the structure 
complicated. In addition, fluid may not be properly supplied to the cylmder 21 due to 
a change in a compression state of the suction pipes[7b^eparated during operation. 
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Accordingly, as shown in gj FIG. 12gnd FIG. lj, it is preferable that the compressor 
includes a suction plenum 500 for preliminarily storing fluid to be sucked by the 
compressor. 

The suction plenum 500 directly communicates with all of the suction ports 27a, 
27b and 27c so as to supply the fluid. Accordingly the suction plenum 500 is installed 
in a lower portion of the lower bearing 25 in the vicinity of the suction ports 27a ; 27b 
and 27c. Although there is shown in the drawing that the suction ports 27a, 27b and 
27c are formed at the lower bearing 25, they can be formed at the upper bearing 24 if 
necessary. In this case, the suction plenum 500 is installed in the upper bearing 24. 
The suction plenum 500 can be directly fixed to the bearing 25 by^ welding" In 
addition, a coupling member can be used to couple the suction plenum 500 with the 
cylinder 21, the upper and lower bearings 24 and 25 and the valve assembly 100. hi 
order to lubricate the driving shaft 13, a sleeve 25d of the lower bearing 25 should be 
soaked into a lubricant which is stored in a lower portion of the case 1 . Accordingly, 
the suction plenum 500 includes a penetration hole 500a for the sleeve^tLtthe sleeve 
25djreach the lubricant through the hole 500a. Preferably, the suction plenum 500 has 
100 - 400 % a volume as large as the fluid chamber 29 so as to supply the fluid stably 
The suction plenum 500 is also connected with the suction pipe 7 so as to store the fluid, 
hi more detail, the suction plenum 500 can be connected with the suction pipe 7 through 
a predetermined fluid passage, hi this case, as shown in FIG. 12, the fluid passage 
penetrates the cylinder 21, the valve assembly 100 and the lower bearing 25. In other 
words, the fluid passage includes a suction hole 21c of the cylinder 21, a suction hole 
122 of the second valve, and a suction hole 25c of the lower bearing. Alternatively, the 
fluid passage may penetrate only the cylinder 21 and the lower bearing 25, and thereby 
the fluid passage includes a suction hole 21c of the cylinder 21 and a suction hole 25c of 
the lower bearing. 

Suchfh^uction plenum 500 forms a space in which a predetermined amount of 
fluid is always stored, so that a pressure variation of the sucked fluid is buffered to 
stably supply the fluid to the suction ports ^ m and ^ fa ^ ^ 
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plenum 500 can accommodate oil separated from the stored fluid (for example, the 
lubricant included in the fluid) and thus assist or substitute for the accumulator S. 

Hereinafter, operation of a rotary compressor according to a first embodiment of 
the present invention will be described in more detail. 
5 FIGs. 14A to 14C are cross-sectional views sequentially illustrating insides of 

the cylinder when the roller revolves in the counterclockwise direction in the rotary 
compressors according to a first embodiment of the present invention. 

First, in FIG. 14 A, there are shown states of respective elements inside the 
cylinder^vhen the driving shaft 13 rotates in the counterclockwise direction. First, the 
10 first suction port 27a communicates with the first opening 111, and the {remainder} 
^seconlfsuctiol port 27b and third suction port 27c are closed. Detailed description on 
the state of the suction ports in the counterclockwise direction will be omitted since it 
has been described with reference to FIGs. SA, 9 A, 1 OA and 1 1 A. 



1 5 counterclockwise with performing a rolling motion along the inner circumference of the 
cylinder 21 due to the rotation of the driving shaft 13. As the roller 22 continues to 
revolve, the size of the space 29b is reduced as shown in FIG. 14B and thus the fluid 
that has been sucked is compressed, hi this stroke, the vane 23 moves up and down 
elastically by the elastic member 23a to thereby hermetically partition the fluid chamber 
20 29 into the two sealed spaces 29a and 29b. At the same time, new fluid continues to 
be sucked into the space 29a through the first suction port 27a (first opening 111) so as 
to be compressed in a next stroke. 

When the fluid pressure, in the space 29b is above a predetermined value, the 
second discharge valve 26d shown in FIG. 2 is opened. Accordingly, as show in FIG 
25 14C, the fluid is discharged through the second discharge port 26b. As the roller 22 
continues to revolve, all the fluid in the space 29b is discharged through the second 
discharge port 26b. After the fluid is completely discharged, the second discharge 
valve 26d closes the second discharge portf26dpby its self-elasticity. 



In a state that the first suction port 27a is opened, the roller 22 revolves 




Thus, after a single stroke is ended, the roller 22 continues to revolve 



counterclockwise and discharges the fluid by repeating the same stroke. In the 
counterclockwise stroke, the roller 22 compresses the fluid with revolving from the first 
suction port 27a to the second discharge port 26b. As aforementioned, since the first 
suction port 27a (the first opening 111) and the second discharge port^T^re'positioned 
in the vicinity of the vane 23 to face each other, the fluid is compressed using the 
overall volume of the fluid chamber 29 in the counterclockwise stroke. In other words, 
a compressive space corresponding to the entire volume of the fluid chamber 29 is 
created during the counterclockwise stroke, so that a maximal compression capacity is 
obtained. 

FIGs. 15 A to 15C are cross-sectional views sequentially illustrating insides of 
the cylinder when the roller revolves., in the clockwise direction in the rotary 
compressors according to a first embodiment of the present invention. 

First, in FIG. 15 A, there are shown states of respective elements inside the 
cylmder/when the driving shaft 13 rotates in the clockwise direction. The first suction 
port 27a is closed, and the second suction port 27b and third suction port 27c 
communicate with the second opening 112 and the first opening 111 respectively. If 
the first valve 110 has the third opening 113 additionally (refer to FIG. the third 
suction port 27c communicates with the third opening 113. Detailed description on the 
state of the suction ports in the clockwise direction will be omitted since it has been 
described with reference to FIGs. SB, 9B, 1 OB and 1 IB. 

In a state that the second and third suction ports 27b and 27c are opened (i.e., a 
state that the first and second openings 111 and 112 communicate), the roller 22 begins 
to revolve clockwise with performing a rolling motion along the inner circumference of 
the cylinder^due to the clockwise rotation of the driving shaft 13. In such an initial 
stage revolution, the fluid sucked until the roller 22 reaches the second suction port 27b 
is not compressed but is forcibly exhausted outside the cylinder 21 by the roller 22 
through the second suction port 27b as shown in FIG. 15 A. Accordingly, the fluid 
begins to be compressed after the roller 22* passes the second suction port 27b as shown 
in FIG. 15B. At the same time, a space between the second suction port 27b and the 
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vane 23, i.e., the space 29b is made in a vacuum state. However, as aforementioned, as 
the revolution of the roller 22 starts, the third suction port 27c communicates with the 
first opening 111 (or third opening 113) so as to suck the fluid and thus is opened. 
Accordingly, the vacuum state is eliminated by the sucked fluid and thus occurrence of 
5 noise and loss of power are suppressed. 

As the roller 22 continues to revolve, the size of the space 29a is reduced and the 
fluid that has been sucked is compressed. In this compression stroke, the vane 23 
moves up and down elastically by the elastic member 23a to thereby partition the fluid 
chamber 29 into the two sealed spaces 29a and 29b. Also, new fluid is continuously 

10 sucked intcrthe space 29b through the second and third suction ports 27b and 27c (first 
and second openings 111 and 112) so as to be compressed in a next stroke. 

When the fluid pressure in the space 29a is above a predetermined value, the 
first discharge valve 26c (see FIG. 2) is opened as shown in FIG. 15C and accordingly 
the fluid is discharged through the first discharge port 26a. After the fluid is 

15 completely discharged, the first discharge valve 26c closes the first discharge port 26a 
by its self elasticity. 

Thus, after a single stroke is ended, the roller 22 continues to revolve clockwise 
and discharges the fluid by repeating the same stroke. In the counterclockwise stroke, 
the roller 22 compresses the fluid with revolving from the second suction port 27b to the 

20 first discharge port 26a. Accordingly, the fluid is compressed using a part of the 
overall fluid chamber 29 in the clockwise stroke, so that a compression space that is 
different in size than that in the counterclockwise stroke is obtained, hi more detail, a 
compression space smaller than that in the counterclockwise stroke is formed and thus a 
compression capacity smaller than that in the counterclockwise stroke is obtained. 

25 In each of the aforementioned strokes (i.e., the clockwise stroke and the 

counterclockwise stroke), the discharged compressive fluid moves upward through the 
space between the rotor 12 and the stator 11 inside the case 1 and the space between the 
stator 11 and the case 1. Finally, the compressed fluid is discharged through the 
discharge pipe 9 out of the compressor. 



In the above first embodiment, the inventive rotary compressor has suction and 
discharge ports properly arranged, and valve assembly having the simple structure and 
for selectively opening the suction ports according to the rotational direction of the 
driving shaft. Accordingly, although the driving shaft rotates in any one of the 
counterclockwise direction and clockwise direction, the fluid can be compressed. And, 
different sizes of compression spaces are formed depending on the rotational direction 
of the driving shaft such that different compression capacities are obtained in its 
operation. La particular, any one of the compression capacities is formed using the 
predesigned entire fluid chamber, hi addition, the compressor of the present invention 
has the plenum for preliminarily storing the fluid so that this fluid could be stably 
provided to the cylinder^ 

Second embodiment 

FIG. 17 is an exploded perspective view illustrating the compression unit of the 
rotary compressor according to a second embodiment of the present invention and FIG. 
18 is a sectional view illustrating the compressing unit according to a second 
embodiment of the present invention. 

In the compression unit 20 of the second embodiment, the cylinder 21. has a 
predetermined inner volume and a strength enough to endure the pressure of the fluid to 
be compressed. The cylinder 21 accommodates an eccentric portion 13a formed on 
the driving shaft 13 in the inner volume. The eccentric portion 13a is a kind of an 
eccentric cam and has a center spaced by a predetermined distance from its rotation 
center. The cylinder 21 has a groove 21b extending by a predetermined depth from its 

imier circumference. A vane 23 to be described below is installed in the groove 21b. 

The groove 21b is long enough to accommodate the vane 23 completely. 

The roller 22 is a ring member that has an outer diameter less than the inner 

diameter of the cylinder 21. As shown in FIG 19, the roller 22 contacts the inner 

circumference of the cylinder 21 and^atably coupled with the eccentric portion 13a. 

Accordingly, the roller 22 performs rolling motion on the inner, circumference of the 



cylinder 21 while spinning on the outer circumference of the eccentric portion 13a when 
the driving shaft 13 rotates. The roller 22 revolves spaced apart by a predetermined 
distance from the rotation center '0' due to the eccentric portion 13a while performing 
the rolling motion. Since the outer circumference of the roller 22 always contacts the 
inner circumference due to the eccentric portion 13a, the outer circumference of the 
roller 22 and the inner circumference of the cylindroma a separate fluid chamber 29 
in the inner volume. The fluid chamber 29 is used to suck and compress the fluid in 

the rotary compressor. 

The vane 23 is installed in the groove 21b of the cylinder 21 as described above. 
An elastic member 23a is installed in the groove 21b to elastically support the vane 23. 
The vane 23 continuously contacts the roller 22. hi other words, the elastic member 
23a has one end fixed to the cylinder 21 and the other end coupled with the vane 23, and 
pushes the vane 23 to the side of the roller 22. Accordingly, the vane 23 divides the 
fluid chamber 29 into two separate spaces 29a and 29b as shown in FIG. 19. While the 
driving shaft 13^ otat^tia^rSler 22 revolves, the volumes of the spaces 29a and 29b 
axe changed complementarity, hi other words, if the roller 22 rotates clockwise, the 
space 29a gets smaller but the other space 29b gets larger. However, the total volume 
of the spaces 29a and 29b is constant and approximately same as that of the 
predetermined fluid chamber 29. One of the spaces 29a and 29b works as a suction 
chamber for sucking the fluid and the other one works as a compression chamber for 
compressing the fluid relatively when the driving shaft 13 rotates in one direction 
(clockwise or counterclockwise). Accordingly, as described above, the compression 
chamber of the spaces 29a and 29b gets smaller to compress the previously sucked fluid 
and the suction chamber expands to suck the new fluid relatively according to the 
rotation of the roller 22. If the rotational direction of the roller 22 is reversed, the 
functions of the spaces 29a and 29b are exchanged. In the other words, if the roller 22 
revolves counterclockwise, the right space 29b of the roller 22 becomes a compression 
chamber, but if the roller 22 revolves clockwise, the left space 29a of the roller 22 
becomes a discharge chamber. 



The upper bearing 24 and the lower bearing 25 are, as shown in FIG. 17, 
installed on the npper and lower portions of the cylinder 21 respectively, and rotatably 
support the driving shaft 12 using a sleeve and the penetrating holes 24b and 25b 
formed inside the sleeve, hi more detail, the upper bearing 24, the lower bearing 25 
and the cylinder 21 include a plurality of coupling holes 24a, 25a and 21a formed to 
correspond to each other respectively. The cylinder 21, the upper bearing 24 and the 
lower bearing 25 are coupled with one another to seal the cylinder inner volume, 
especially the fluid chamber 29 using coupling members such as bolts and nuts. 

Referring to FIGs. 17 and IS, discharge ports 26a and 26b are formed on the 
npper bearing 24. The discharge ports 26a and 26b communicate with the fluid 
chamber 29 so that the compressed fluid can be ..discharged. The discharge ports 26a 
and 26b can communicate directly with the fluid chamber 29 or can communicate with 
the fluid chamber 29 through a predetermined fluid passage 21d formed in the cylinder 
21 and the upper bearing 24. As shown in the drawings, the discharge ports 26a and 
26b are formed on the upper bearing 24, but if necessary, jhjmay be formed on the lower- 
bearing 25. Also, the discharge ports 26a and 26b maybe formed in the cylinder 21 so 
as to communicate wrth the inside of the cylinder 21 easily. Discharge valves 26c and 
26d are installed in the upper bearing 24 so as to open and close the discharge ports 26a 
and 26b. 

FIGs. 23 A and 23B are sectional views illustrating operations of these discharge 
valves 26c and 26d. 

The discharge valves 26c and 26d are configured to open the discharge ports 26a 
and 26b when a positive pressure which is greater than or equal to a predetermined 
pressure is generated rn the inside of the cylinder 21. To achieve tins, it is desirable 
that the discharge valves 26c and 26d are a plate valve of which one end is fixed in the 
vicinity of the discharge ports 26a and 26b and the other end can be defonned freely. 
These discharge valves 26c and 26d are deformed toward a relatively low pressure by a 
relatively high pressure. However, in case a relatively high pressure is generated 
outside the cylinder 21, the discharge valves 26c and 26d are confined by the upper 



bearing 24. In more detail, as shown in FIG. 23A, if a negative pressure is generated 
inside the cylinder 21, the discharge valves 26c and 26d are deformed toward the 
cylinder 21 due to the pressure (atmospheric pressure) outside the cylinder 21 that is 
relatively high. However, the discharge valves 26c and 26d are confined by the upper 
bearing 24 and are not deformed but close the discharge ports 26a and 26b more firmly 
on its behalf. Also, in case a relatively low positive pressure is generated in the 
cylinder 21, the discharge ports 26a and 26b continue to be closed by the self-elasticity 
of the discharge valves 26c and 26d. After that, if a positive pressure above a 
predetermined value, i.e., a positive pressure that is larger than the elasticity of the 
) discharge valves 26c and 26d is generated, the discharge valves 26c and 26d are 
deformed so as to open the discharge ports 26a and 26b as shown in FIG. 23B. 
Accordingly, only when the pressure of the chamber 29 is above a predetermined 
positive pressure, the discharge valves 26c and 26d selectively open the discharge ports 
26a and 26b. Although not shown in the drawings, a retainer for limiting the defomiable 
5 amount may be installed on the upper portion of the discharge valves 26c and 26d so 
that the valves can operate stably. In addition, a muffler (not shown) may be installed 
on the upper portion of the upper bearing 24 to reduce a noise generated when the 
compressed fluid is discharged. 

Referring to FIGs. 17 and 18, suction ports 27a, 27b and 27c communicating 
20 with the fluid chamber 29 are formed on the lower bearing 25. The suction ports 27a, 
27b and 27c guide the fluid to be compressed to the fluid chamber 29. The suction 

ports ?7a 27b and 27c are connected to the suction pipe 7 so that the fluid outside the 

~ -w Hove. pptC} hc«.<ttj 

compressor can flow into the chamber 29. |Ji more concret^ the suction pipe 7 is- 

branched into a plurality of auxiliary pipes 7a and the auxiliary pipes 7a are connected 

to suction ports 27a and 27b respectively If necessary the discharge ports 26^fand 

26b may be formed in the cylinder 21 so as to communicate with the inside of the 

cylinder 21 with ease like the aforementioned discharge ports 26a and 26b. Also, the 

discharge ports 26a and 26b may be formed on the lower bearing 25 and the suction 

ports 27a, 27b and 27c may be formed on the upper bearing 24. 
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These suction and discharge ports 26 and 27 become the important factors in 
detenmining compression capacity of the rotary compr ^ ffld wffl be 
referring ,„ FIGs. 19 and 20. FIG. ,9 is a cross-sectiona, view initiating the inside of 
the cyhnder according to a second embodiment of the present invention. 
5 First, the compressor of the present invention inelndes a, leas, two discharge 

ports 26a and 26b. As shown in the drawing, even if the roller 22 revo.ves in any 
taction, a discharge port should exist between the suction port and vane 23 positioned 
» .he revolution path to discharge the compressed fluid. Accordingly, one discharge 
port ts necessary for each rotational direction, and allows the compressor of the present 
.0 tnvention to dtsoharge the fluid regardless of the revo.utton direction of tire roller - 
(•ha. ts, the rotational direction of the driving shaft 13). Meanwhile, as described 
above, the compress.on chantber of the spaces 29a and 29b gets smal.er to compress the 
ftutd as the rolier 22 approaches the vane 23. According the discharge ports 26a and 
26b are preferably fanned facing each other in the vicinrty of 4. vane ,3 t0 dlschar „ e 
b .he maximum compressed fluid. In other word, as shown in the drawtn»s L 
dtschaage ports 26a and 26b are positioned on both stdes of the vane 23 respective^ 
The dtscharge ports 26a and 26b are preferably positioned in the vicinity of the vane 23 
if possible. 

The suction port 27 is portioned properly so that the fluid can be compressed 
20 between the discharge ports 26a and 26b and the roUer 22. Actuafly, the flmd is 
compressed from a suction port to a discharge port positioned in the revo.ution path of 
the roller 22. In other words, the relative position of the suction port for the 
corresponding discharge port determines the compression capacity and accordingly two 
compression eapacities can be obtained using different suction ports 27 according ,0 the 
>-5 rotation direction. Accordingly, the compression of the present invention his first 
and second suction ports 27a and 27b corresponding to two discharge ports 26a and a 6b 
respective^ and Are suction ports are spaced apart by a predetermined angle ffonr each 
other with respect to the center 0 for two different compression capacities. 

Preferably, the first suction port 27a is positioned in the vicinity of the vane 23. 
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„■ w the roller r> compresses .he fluid from the first suction port 27a to the 
Accordingly, the roller P „;„ itS rotation in one direction 

second drscharge porn 26b positioned across the vane 23 rn r^ 
(countercloclcwise in the drawing). The rol.er 22 [compres^ he TOE 

„ ,7a h, usmg the overall chamber 29 and accordingly the conrpressor has a 
5UC „on port 27a hy nsrng „ rotation . b other words, the 

maximum compression capac.ty m the com 

this separating angle 01, the overall fluid chamber 

-r„: 

»«■ The roller 20 compresses the fluid 
fin* suction port 27a with respect to the center. The roller 

V, , ort o 7b to the first discharge port 26a in its rotation m 
from the second suction port .7b & 

+ - Qinre the second suction port 27b is spaceu * v 
; countered taction. Smce ^ ^ ^ by 

consl derable angle clockwise from the vame 23, the roller 

„. „f the chamber 29 and accordingly ttre compressor ha^he] 

compress.cn capacrtv .han[ha Jf ^ ^ 

, 0 suction port 27b is preferably spaced apart by an angle 82 ran 

Lw. e or counlerclocK-w.se from the vane 23. The second suction port 27b 
clockwise or cu difference between 

rotational direction. ^ 
As shown in FIG. 20, the suction pons 27a and ~/t> 
25 , M * ismrn In order to increase a suction 

shapes whose diameters are, preferably, 6 - 15 mm. in 

P + - ^ 27a and -7b can also be provided in several shapes, 

amount of fluid, the suction ports 27a and - 

.eluding a rectangle. Fuller, the rectangular suction ports 27a and 27b may 
predetermined curvature. 
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Meanwhtie, fa order t0 obtain desjred fa ^ 

hectic, section ports tha, are avaflab.e in any „„e of rotational directions shouid be 
smgie. If .here are two suction ports in revolution path of the roller 2^ the 
compression does no, oecnr behveen the suction ports. In other words, if ,„e fa, 
5 saction port 27a is opened, the second suction port 27b should be Cosed, and vice versa 
According!*^ assembly 200 is instaHed between the lower bear.ng 24 and the 
eyhnder 21 to se,ec.ively open only one of the suction ports 27a and 27b according ,o 
the relation direction (i.e., rotationa, direction of the driving shaft ,3). Thus^hy 
selectively opemng a specific one of the suction ports, different compression spaces cau 
10 be substantial fanned in the fluid chamber 29 according to the rotationa, direction so 
that the valve assembly 200 acts as the inventive compression mechanism previously 
defined. 

As shown in FIGs. ,7 and IS, the va.ve assembly 200 includes first and second 
valves 210 and 220, which are ins.ahed between the cylinder 2, and the lower bearin. 
.5 25 so as ,o aftow i, to be adjacent to the suction ports. If.be suction ports 27a. 27b and = 
27c are fanned on the upper beanng 24, the first and second valves 210 and 2^0 are 
installed between the cylinder 2 1 and the upper bearina 24 

Basicafly.g as for int / the mside ^ . ^ 

mto the ms.de of the fluid chamber^inner pressme of the eyhnder 21 should be 
20 lower than tine outer pressure (atmospheric pressure) of tine cytinder 2 1 . Accordmgly, tire 
first and second va,ves 210 and 220 are configured to open the suction porta 27a and 
27b when a pressure difference between the inside and the outside of the cylmder 7, 
more precise.y, a negative pressure above a predetermined pressure is generated in .he 
cylmder 21. To achieve .his, the firs, and second valves 2,0 and 220 may be a cheek 
15 va,ve aftowmg one directions flow due to a pressme difference, i.e., fluid flow in.o the 
ms,de of ,he cylinder 2,. In , he m e„while, the firs, and second va^y'oe^f ° 
valve simtiarly wi,h tire discharge valves 26c and 26d. In .he invention, , he plate va,ve 
ts pteferable since i, can perform tire same function wi,h more simple and hasher 
response. The firs, and second va,ves 2.0 and 220 as the plate valves have second enda 



210b and 220b fixed around the discharge ports 26a and 26b and first ends 210a and 
220a that are freely deformable. The first and second valves 210 and 220 are 
deformable by an external pressure of the cylinder 21 that is relatively high, only when 
a negative pressure is generated inside the cylinder 21. On the contrary, in case ^ 
positive pressure is generated inside the cylinder 21, the first and second valve^are 
confined by the lower bearing 25 so as not to be deformed. Also, the first and second 
valves 210. and 220 may be provided with a retainer for restricting deformation of the 
first ends 210a and 220a. In the present invention, the retainer may be an independent 
member but is preferably simple structured grooves 211, 221 formed in the cylinder 21. 
The grooves 21 1, 221 extend with a slope in the length direction of the valves 210 and 
220, and the valve^mie^^the 0 first ends 210a and 220a, are received in the 
grooves 211 and 221 as deformed. Accordingly, the grooves 211 and 221 restrict an 
excessive deformation due to an abrupt pressure variation to thereby allow the valves 

210 and 220 to operate stably. 
5 hi the meanwhile, referring to FIG. 1 9, in the case of the clockwise rotation, the 

fluid's suction or discharge between the vane 23 and the roller 22 does not occur while 
the roller 22 revolves from die vane 23 to the second suction port 27b. Accordingly, a 
region V becomes a vacuum state. The vacuum region V causes a power loss of the 
driving shaft 13 and a loud noise. Accordingly, in order to overcome the problem in 
0 the vacuum region V, a third suction port 27c is provided at the lower bearing 25. The 
third suction port 27c is formed between the second suction port 27b and the vane 23, 
supplying fluid to the space between the roller 22 and tire vane 23 so as not to form the 
vacuum state before the roller 22 passes through the second suction port 27b. 
Preferably, the third suction port 27c is formed in the vicinity of the vane 23 so as to 
25 remove quickly the vacuum state. However, the third suction port 27c is positioned to 
face the first suction port 27a since the third suction port 27c operates at a different 
rotational direction from the first suction port 27a. hi reality, the third suction port 27c 
is positioned spaced by an angle (53) of approximately 10° from the vane 23 clockwise 
or counterclockwise. Also, the third suction port 27c may be a circular shape or a 
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curved rectangular shape like ,he first and second suction ports 27a and 27b. 

Since the aforementioned third suction port 27c operates alotrg wt.fi the S e c „„ d 
sucon port 27b, the suction ports 27b and 27c s hou,d be simultaneous^ opened whi,e 
* rofier 22 revolves in any one of the clockwise and counterclockwise dfcecuons 
» Accordingly, «fie va,ve assetnbly 200 further inCudes a third va!ve 230 confined to 
open the third suction port 27c as soon as the second suction port 27b is opened Like 
Iba firs, and second valves 2,0 and 220, the .bird va.ve 230 is configured ,o open the 
r «ton port 27c when a negative press,, above a predefined pressure ts generated 
talhecyundet^.The third valve 230 may be a check valve or a pMe valve. hn case the 

220^g the firs, and second valves 2,0 and 220. A,so, the thtrd valve 230 as ,he p,a,c 
va,ve tnay have a groove 23, as a retainer. Since characteristics of this flnrd va,ve a 30 
are the same as those of the firs, and second va,ves 2,0 and 220 as described above, its 
detailed description will be omitted. 

In FIGs. ,7 and ,S, the va.ve assemb,y/s^w„ as divided valves 2,0 270 and 
2,0. In case the va,ves 2,0, 220 and 230 are a p.ate vaive, the va,ve assetnb.y 200 is 
preferab,y a si„g,e plate member which the ptoaUty of valves 2,0, 220 and ,30 are 
connected with one another as shown in FIGs. 2, and 22. In more detail, ,he va,Ves 2,0 
220 and 230 of the va,ve assemWy 200 can be easily fonned by grooves 200e fonued in 
,he plate member. Also, the va,ve assemWy 200 inCudes a penetration ho,e 200a 
through whieh the driving shaft ,3 passes. Further, the va.ve assembly 200 has a 
coupintg hole 200b contending ,o eoupfing fiolea 21a, 24a and 25a of the 
and the upper and ,ower bearings 25 and 25, and can be coup.ed with the cyhnder n 
and the upper and lower bearings 24 and 25 by using a proper couphng member. Sinc e 
«he va,ve assemb,y 200 can be assented or fabricated wi,h ease, ft is poss i ble t0 
decrease production costs and enhance productivity. 

In the aforementioned valve assembly 200, as she™ in FIG. 24A, if a positive 
pressure is generated in the chamber 29, the va,ves 210, 220 and 230 are defonned 
toward the ,ower bearing 25. However, the va,ves 2,0, 220 and 230 are confined bythe 
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upper bearing 24 and are no. defended, but Cose the auction ports 27a, 27b and 27cb 
mor e finnly on its behalf. Also, in case a relatively low negative pressure is generated 
m ttl e cylinder 21, the suction ports 27a, 27b and 27c continue to be closed by the self- 
e.asticiry of the valves 2,0, 220 and 230. After that, if a negative pressure above a 
predetermined value, i.e., a negative pressure that is larger than the elasticity of the 
valves nO 220 and 230 is generated, the valves 210, 220 and 230 are deforttted toward 

th e cylinder 2! as shown hr FIG 24B, so that the suction ports 27a and 27b are opened. 

toomingly, the valves 210, 220 and 230 selectively open the suction ports 27a, 27b 

and 27c by using a pressure difference between the instde and the outside of the 

cylinder 21 - 

to more detail, as shown in FIG. 19, if the driving shaft 13 rotates any one 
d.rection (counterclockwise on the drawing), space 29b in front of the rotahona, 
direction is gradually reduced and thus the fluid is compressed, hr the tneanwhtle, a 

direction. Accordingly, as aforementioned, tire firs, valve 2,0 opens the first suctron 
port 27a. Likewrse, if the driving shaft 13 rotates in other direction (clockwise on the 
drawing), a negative pressure is formed in the space 29b, and the second valve 220 
opens the second suction port 27b. lake the second valve m. the third valve 
influenced by the negative pressure to open ^cco^n port 27c in the clockw.se 
.otadou of the driving shaft 13. Resu,tant,y, .he first to thard valves 210, 220 and 230 in 
the valve assembly 200 of the invention selectively open the corresponding suctton 
rvaWea^b and 27c according to the rotational direction of the driving shaft .3. 

Meanwhile, as descnbed above with reference to FIGs. 17 and IS, tire suction 
ports ^7a ^7b and 27c are individually connected with a plurality of suction ptpes 7a so 
5 as to supply fluid to the fluid chamber 29 inside .he cyhnder 21. However, the number 
of parts increases due to these suction pipes 7a, thus malting the structure complicated. 
ta addition, fluid may no, be properly supplied to tire cyhnder 21 due ,o a change m a 
compression state of the suction pipes 7a separated during operation. Accordmgly, as 
shown in FIG. 25 and FIG 26, i, is desirable that the compressor includes a suOon 
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plenum 500 for preliminarily storing fluid to be sucked into the compressor. 

The suction plenum 500 directly communicates with all of the suction ports 27a, 
27b and 27c so as to supply the fluid. Accordingly, the suction plenum 500 is installed 
in a lower portion of the lower bearing 25 in the vicinity of the suction ports 27a, 27b 
5 and 27c. Although there is shown in the drawing that the suction ports 27a, 27b and 
27c are formed at the lower bearing 25, they can be formed at the upper bearing 24 if 
necessary. In this case, the suction plenum 500 is installed in the upper bearing 24. 
The suction plenum 500 can be directly fixed to the bearing 25 by[a) welding. In 
addition, a coupling member can be used to couple the suction plenum 500 with the 
10 cylinder 21, the upper and lower bearings 24 and 25 and the valve assembly^ 0<K hf° 
order to lubricate the driving shaft 13, a sleeve 25d of the lower bearing 25 should be 
soaked into a lubricant winch is stored in a lower portion of the case 1. Accordingly, 
the suction plenum 500 includes a penetration hole 500a for the sleeve/oi^he sleeve 
25d(r ea'cfi the lubricant through the hole 500a. Preferably, the suction plenum 500 has 
15 100 - 400 % a volume as large as the fluid chamber 29 so as to supply the fluid stably 
The suction plenum 500 is also connected with the suction pipe 7 so as to store the fluid. 
In more detail, the suction plenum 500 can be connected with the suction pipe 7 through 
a predetermined fluid passage. In this case, as shown in FIG. 26, the fluid passage 
penetrates the cylinder 21 and the lower bearing 25. In other words, the fluid passage 
20 includes a suction hole 21c of the cylinder 21 and a suction hole 25c of the lower 
bearing. 

Such^ction plenum 500 forms a space in which a predetermined amount of 
fluid is always stored, so that a pressure variation of the sucked fluid is buffered to 
stably supply the fluid to the suction ports 27a, 27b and 27c. In addition, the suction 
25 plenum 500 can accommodate oil extracted from the stored fluid (for example, the 
lubricant included in the fluid) and thus assist or substitute for the accumulator S. 

Hereinafter, operation of a rotary compressor according to a second embodiment 
of the present invention will be described in more detail. 

FIGs. 27A to 27C are cross-sectional views sequentially illustrating insides of 



the cy «e, when the roller revo.es m ,he connterclockwise direct in .he rotary 
compressors aecording to a second embodiment of Represent invention. 

First in FIG 27A, there are shown states of respective dements msrde the 
cyfinder #L the daiv.ng shah .3 begins to rotate in the counterclockwise direction. 
Since L is no pressnre variation in the carder 21, Ate suction and discharge port, 
are Cosed by the respective vaives. Since options of the respective valves m the 

the above, its detailed description will be omitted. 

The roller 22 revolves counterclockwise with performing a rollmg motion a.ong 
tte inner cirenmference of the cylinder 21 dne to the rotation of the driving shaft ,3. 

FIG 27B and thns the fhnd that has been sucked is compressed. Dne to the 
compression, a positive pressure is generated in the space 29b and accordingly the 
second and third sncrion poets 27b and 27c are more firmly closed. At the same rime, as 

the fns, discharge port 26a is closed. New flnid continues to be sucked into the space 
o 9a ta ough the fns. snehon per. 27. so as .0 be compressed in a ne X . stroke. In .Ins 
snoke .he vane 23 moves np and down elastieafty by the elastic member 23a to thereby 
her metica„y partition .he ftnid chamber 29 into .he two sealed spaces 29a and 29b. 

• a oqvv above a predetermined value, me 

1 When the fluid pressure m the space 29b is above p 

' Eec o„d « port 26b rs opened and as shown in FIG. 27C, the flnid is W 
tte ough .he second discharge port 26b. As .be roller 22 continues to revo.ve all fhe 
flmd in the space 29b is discharged through the second discharge port 26b. After the 
flui d rs completely discharged, the second drscharge valve 26d Coses the second 
, s discharge port§6M.y its self-elasticity. 

Thus after a single shoke is ended, the rofler 22 continues to revo.ve 
oounterdockwise and discharges the fluid by repeating the same shoke. In the 
counterclockwise shoke, Are roller 22 compresses the fluid with revolving ftom the firs 
suction port 27a to tire second discharge port 26b. As aforementioned, since the first 
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suction p„ rt 27a and the second d,scharge portgTh^oLned in the vicinity of the 
vane 23 to face each other, the fluid is compressed using the overall volume of the fluid 
chamber 29 in the counterclockwise stroke and thus a maxima! compression capacity is 



obtained. 



5 FIGs. 28A to 28C are cross-sectional views sequentially illustrating insides of 

«lte cyhnder when the roller revolves in the clockwise direction in the rotary 
compressors according ,„ a second embodiment of the present invention. 

First, iu FIG 23A, there are shown states of respective elements inside the 
cyhnder when the driving shaft ,3 rotates in the clockwise direction. Since there is no 
.0 pressure variation „ th e cylinder 21, the suction and discharge ports are closed by the 
respective valves as aforementioned. Since operations of the respective valves in the 
eountercloekw.se rotation have been described with reference ,o FIGs. 23A to 24B iu 
the above, its detailed description will be omitted. 

The roller 22 begins ,o revolve clockwise with performing a rolling motion 
15 along the inner circumference of the cylinder 21 due to the rotation of the driving shaft 
13. In such an initial stage revolution, the fluid sucked until the roller 22 reaches the 
second suction per, 27b is no. compressed but is forcibly exhausted outs.de the cylinder 
21 by .he roller 22 through the second suction port 27b as shown in FIG. 28A For this 
purpose, i, is preferable .ha, a predetermined clearance is always formed between the 
20 second valve 220 and .he lower bearing 25. Before a relatively large positive pressure is 
applied, tire fluid is leaked ,„ the outside through tire clearance and tire second suction 
port 27b. If a large posttive pressure is generated, the second valve 220 closes the 
second suction port 27b ftnnly such ...a. the compressed fluid is no. .caked. Accordingly 
the flu,d begins to be compressed as shown in FIG 28B after the roller 22 passes 
15 through the second suction port 27b. A. tire same time, a space 29b between aefsucn??^ 
por. 27b and ,he vane 23 becomes a negative pressure state, the second d,scharge port 
26b is closed but the third suction pOTt 27o is opened. Accordingly, vacuum state in 
the apace 29b is eliminated by the sucked fluid and thus ooourrence of noise and >oss of 
power are suppressed. Also, the space 29a is in a relatively positive pressure state and 
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the first suction port 27a is closed such that the compressed fluid is not leaked. 

As the roller 22 continues to revolve, the size of the space 29a is reduced and the 
fluid that has been sucked is further compressed. In this compression stroke, the vane 
23 moves up and down elastically by the elastic member 23a to thereby partition the 
fluid chamber 29 into the two sealed spaces 29a and 29b. Also, wink the negative 
pressure state of the space 29b is held, the second suction port^T^ well as the third 
suction port 27c is opened, so that new fluid is continuously sucked into the space 29b 
so as to be compressed in a next stroke. 

When the fluid pressure in the space 29a is above a predetermined value, the 
first discharge port 26a is opened as shown in FIG. 2SC and accordingly the-fluid is 
discharged through the first discharge port 26a. After the fluid is completely 
discharged, the first discharge valve 26c closes the first discharge port 26a by its self- 
elasticity. 

Thus, after a single stroke is ended, the roller 22 continues to revolve clockwise 
and discharges the fluid by repeating the same stroke. In the clockwise stroke, the 
roller 22 compresses the fluid with revolving from the second suction port 27b to the 
first discharge, port 26a. Accordingly, the fluid is compressed using a part of the overall 
fluid chamber 29 in the counterclockwise stroke, so that a compression capacity that is 
smaller than that in the clockwise direction is obtained. 

In the aforementioned strokes (i.e., the clockwise stroke and the 
counterclockwise stroke), the discharged compressive fluid moves upward through the 
space between the rotor 12 and the stator 11 inside the case 1 and the space between the 
stator 11 and the case 1. Finally, the compressed fluid is discharged through the 
discharge pipe 9 out of the compressor. 

In the aforementioned second embodiment, the inventive rotary compressor has 
suction and discharge ports properly arranged, and valve assembly having the simple 
structure and for selectively opening the suction ports according to the rotational 
direction of the driving shaft using the pressure difference between the inside and the 
outside of the cylinder. Accordingly, although the driving shaft rotates in any one of the 
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counterclockwise direction and clockwise direction, the fluid can be compressed. And, 
different sizes of compression spaces are formed depending on the rotational direction 
of the driving shaft snch that different compression capacities are obtained in its 
operation. In particular, any one of the compression capacities is formed using the 
5 predesigned entire fluid chamber, hi addition, the compressor of the present invention 
has the plenum for preliminarily storing the fluid so that the fluid could be stably 
provided to the cylinder. 

Third embodiment 

10 FIG. 30 is an exploded perspective view illustrating the compression unit of the 

rotary compressor according to a third embodiment of the present invention and FIG. 31 
is a sectional view illustrating the compressing unit according to a third embodiment of 
the present invention. 

hi the tliird embodiment, the cylinder 2 1 has a predetermined inner volume and 
15 the strength enough to endure the pressure of the fluid to be compressed. The cylinder 
21 accommodates an eccentric portion 13a formed on the driving shaft 13 in the inner 
volume. The eccentric portion 13a is a kind of an eccentric cam and has a center 
spaced by a predetermined distance from its rotation center. The cylinder 21 has a 

20 ^smUL^sa^ m ti, ^iifg^f^w'ta 

enough to accommodate thegane 2^^° M 32 ° *<U*2|c-c«L 

The roller 22 is a ring member that has an outer diameter less than the inner 
diameter of the cylinder 21. As shown in FIG. 32, the roller 22 contacts the inner 
circumference of the cylinder 21 and rotatably coupled with the eccentric portion 13a. 
Accordingly, the roller 22 performs rolling motion on the inner circumference of the 
cylinder 21 while spinning on the outer circumference of the eccentric portion 13a when 
the driving shaft 13 rotates. The roller 22 revolves spaced apart by a predetermined 
distance from the rotation center '0' due to the eccentric portion 13a while performing 
the rolling motion. Since the outer circumference of the roller 22 always contacts the 
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inner circumference due to the eccentiac portion 13a, to outer circumference of toe 
roller 22 arrd to inner circumference of the cylinde^rrn a separate fluid chamber 29 
in the inner volume. The fluid chamber 29 is used to suck and compress the fluid in 

the rotary compressor. 

The upper bearing 24 and the lower bearing 25 are, as shown in FIGs. 30 and 3 1 , 
installed on the upper and lower portions of the cylinder 21 respectively, and rotatably 
support to driving shaft 12 using a sleeve and to penetrating holes 24b and 25b 
fonned inside the sleeve. In more detail, to upper bearing 24, to lower bearing 25 
and to cyltnder 21 tnclude a plurality of coupling holes 24a, 25a and 21a formed to 
correspond to each oter respectively. The cylinder 21, to upper bearing 24 and the 
lower bearing 25 are firmly coupled with one another to seal the cyltnder inner volume, 
especially the fluid chamber 29 using coupling members such as bolts and nuts. 

The yJSiti&L two firs, and second vanes 310 and 320 installed in to 
cylinder n As aforementioned, the first and second vanes 310 and 320 are installed 
within the grooves 21b and 21c of to cylinder 21, Elastic members 310a and 320a are 
also installed in the grooves 21b and 21c to elastically support the vanes 310 and 320. 
The vanes 310 and 320 continuously contact the roller 22. In other words, the elastic 
members 310a and 320a have one ends fixed ,0 to cylinder 21 and the other ends 
conpied with to vanes 310 and 320, and pushes to vanes 310 and 320 toward to roller 
,2. Accordingly, the vanes 310 and 320 divide the fluid chamber 29 into two separate 
first and second spaces 29a and 29b as shown in FIG 32. Since to vanes 310 and 320 
are always in contact with to roller 22, the first and second spaces 29a and 29b are 
separated completely independently with to revolution direction (to rotational 
direction of the driving shaft 13) of the roller 22. In other words, the first and second 
5 spaces 29a and 29b can suck, compress and discharge independently. Thus, since the 
ftrt and second spaces 29a and 29b are independent from each other, to compression 
in the first and second spaoes 29a and 29b in each rotational direction of the driving 
shaft 13 can be adjusted so as to change to compression capacity of the compressor. 
In other words, the first space 29a is configured to compress the fluid in both of to 



10 



-41 - 

clockwise direction and the counterclockwise direction, whereas the second space 29b 
is configured to compress the fluid in any one of the clockwise direction and the 
counterclockwise direction of the driving shaft. Accordingly, according to the 
rotational direction of the driving shaft 13, the compression capacity is varied, so that 
the vane 300 acts as the predefined compression mechanism of the invention. 

hi more detail, for the compression of the fluid in Indirections of the driving 
shaft 13, discharge and suction ports 26a, 26b, 27a, 27b to suck and discharge the fluid 
depending on the rotational direction of the driving shaft 13 are provided in the first 
space 29a. 

First, discharge ports 26a and 26b are formed on the upper bearing 24. The 
discharge ports 26a and 26b communicate with the first space 29a such that the 
compressed fluid is discharged. The discharge ports 26a and 26b can communicate 
directly with the first space 29a, and can communicate with the fluid chamber 29 
through a predetermined length of passage 21 d formed on the cylinder 21 and the upper 
bearing 24. 

As specifically shown in FIG. 32, the inventive compressor includes at least two 
first and second discharge ports 26a and 26b. Although the roller 22 revolves any one 
of the clockwise direction and the counterclockwise direction within the first space 29a, 

]t iS "^"^mb^ diSCharge P ° rt Sh ° Uld be Pr ° vided between the suction and 
the vane(300 located within the revolution path so as to discharge the compressed fluid. 

Accordingly, one discharge port is needed every rotational direction (clockwise 

direction and the counterclockwise direction). For this purpose, the respective first 

and second discharge ports 26a and 26b are located so as to discharge the fluid in the 

corresponding rotational direction. The aforementioned first and second discharge ports 

26a and 26b allow the inventive compressor to discharge the fluid regardless of the 

revolution direction (i.e., rotational direction of the driving shaft 13) of the roller 22. 

In other words, in the first space 29a, the fluid is discharged from the first discharge port 

26a while the driving shaft rotates in any one direction (clockwise direction on the 

drawing) and is discharged from the second discharge port 26b while the driving shaft 
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13 rotates in other directional rotation (counterclockwise direction on the drawing). 
Also, the discharge ports 26a and 26b are preferably fonned in the vicinity of the vane 
Ao^disclarge the maximum compressed fluid in each rotational direction of the 
driving shaft 13. hi other ^or^as show¥ in the drawings, the first discharge port 26a 
is located in the vicinity of the first vane 310 and the second discharge port 26b is 
located in the vicinity of the second vane 320. The discharge ports 26a and 26b are 
preferably positioned in the vicinity of the vanes 310 and 320 if possible. 

Suction ports 27a and 27b communicating with the first space 29a are fonned on 
the lower bearing 25. The suction ports 27a and 27b guide the fluid to be compressed 
to the first space 29a. The suction ports 27a and 27b are connected to the suction pipe 
7 so that the fluid outside the compressor can be introduced into the chamber 29. (in 
more o^^^^^sn^ -to a plurality of auxiliary pipes 7a and 
the auxiliary pipes 7a are connected to suction ports 27a and 27b respectively. If 
necessary, the discharge ports 26a and 26b may be formed on the lower bearing 25 and 
5 the suction ports 27a and 27b may be formed on the upper bearing 24. 

As shown in detail in FIG. 32, the suction ports 27a and 27b are positioned 
properly so that the fluid can be compressed between the discharge ports 26a and 26b 
and the roller 22. Actually, the fluid is compressed from any one of the suction ports 
to any one of the discharge ports positioned in the revolution path of the roller 22. 
10 Accordingly, in order to obtain a compression capacity from the first space 29a in all 
rotational directions (clockwise and counterclockwise directions) of the driving shaft 13, 
at least one suction port for corresponding discharge port in each rotational direction of 
the driving shaft 13 is requested. To this end, the compression of the present invention 
has first and second suction ports 27a and 27b corresponding to two discharge ports 26a 
25 and 26b respectively and for sucking the fluid into the first space 29a in a corresponding 
rotational direction of the driving shaft 13. 

Also, as described above, since the fluid is compressed between the suction port 
and the discharge port that are joperatablj ^nked^lelhe^^ving shaft/rofates in any 
one direction, relative position of the suction gortio^o P Se corresponding discharge 
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port determines the compression capacity, hi other words, once the position of the 
discharge valve is determined, the position of the suction port determines the 
compression capacity. Accordingly, in order to secure a compression capacity as large as 
possible in each directional rotation of the driving shaft 13, it is preferable that the first 
5 and second suction ports 26a and 26b are located in the vicinity of the vane^O^fi^ 
other words, as shown in the drawings, like the discharge ports 26a and 26b, the suction 
ports 27a and 27b are respectively located in the vicinity of the first and second vanes 
310 and 320. In more detail, as shown in FIGs. 32 and 33, the first suction port 27a is 

fS^ '^To ^ angIe 91 ° f 10 ° Cl0ckwise or counterclockwise from the 
1-0 C vane[30j/ In the drawings of the present invention, there is shown the first suction 
port 27a spaced apart by the angle 01 counterclockwise. Similarly to the first suction 
port 27a, the second suction port27b is spaced apart by an angle 81 of 10° clockwise or 
counterclockwise from thejvane [sq^The second suction port 27b is located 
communicating with the first space 29a, i.e., spaced apart from tnf Zt^& ise 
1 5 on the drawings such that the fluid is compressed in all rotational directions in the first 
space 29a. These suction ports are generally a circular shape and preferably have a 
diameter 6 - 15 mm. In order to increase a suction amount of fluid, the suction ports 
27a and 27b can also be provided in several shapes, including a rectangle. Resukantly, 
the roller 22 compresses the fluid from the first suction port 27a to the second discharge 
>0 port 26b in any one directional rotation (counterclockwise direction on the drawing). 
And, the roller 22 compresses the fluid from the second suction port 27b to the first 
discharge portal anyVer directional rotation (clockwise direction on the drawing). 
- By the aforementioned discharge and suction ports, compression is carried out in the 
first space 29a while the driving shaft 13 rotates bidirectionally. Also, the roller 22 
5 compresses the fluid in the first space 29a by using the entire portion of the fluid 
chamber 29. In other words, refrigerant of an amount corresponding to the entire 
volume of the fluid chamber 29 can be compressed. 

Also, in the second space 29b, there are provided discharge and suction ports 



L 26 'r f ° r SUCldng md disc ^rging the fluid to be compressed only in any one 
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direction of the driving shaft 13. 

As shown in FIGs. 30,3! and 32, the discharge ported the suetion pert 27e 
are respectively formed on the upper bearing 24 and the lower bearing 25 so as to 
communicate with the second space 29b. The discharge port 26c can communicate 
dfrectlv with the second space 29b or can communicate with the second space 29b 
throuah a predetermined fluid passage 21d formed on the upper bearing 24. The 
suction port 27c can be connected directly with the suction pipe 7 or be comrected with 
one of a plurality of auxiliary pipes 7a branched from the suction pipe 7 like the suction 
ports ga and 26^" necessary, discharge port 26 may be formed on the lower 
bearing 25 and the suction port 27c may be formed on the upper bearing 24. 

\s aforementioned, compression capacity in any one directional rotation of the 
driving shaft/nTa rotary compressor is obtained between one suction port and one 
discharge port that are located on the revolution path of the roller 22. Since the second 
space 29b is for compressing the fluid in any one direction of the driving shaft 13, only 
one suction port and one discharge port that are functionally linked with each other so 
as to be able to compress (he fluid are requested. Owhrg to the aforementioned reason^ 
in the inventive compressor, the second space 29b has a third discharge portend a 

third suction port 27c. .%^t. 

As drown in FIG 32, these third discharge and suction ports [26^md 27c are 
spaced apart by a predetemuned distance within the second space 29b suchto. the 
fluid can be compressed therebetween. First, the third discharge portals preferably 
fomred in the vicinity of one of the vanes 310 and 320 within the range of the second 
space ^9b so as to discharge the fluid compressed to the maximum. In FIG. 32, there is 
shown the third discharge port^aifed in the vicinity of the firs, vane 310 and 
5 accordingly the fluid compressed while me driving shaft ^rotates cormterclockwise is 
discharged. The third dischargers 26^ preferably located as close as possible. 
Also, as aforementioned, once tire location of the discharge valve is determined, the 
location of the suetion port determines the compression capacity. Accordingly, in 
order to secure a compression capacity as large as possible in the second space 29b, the 
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third suction pon^7c is preferably located in the vicinity of any one of the vanes 310 
and 320. Here, the third suction port 27c should be spaced apart by a predetermined 
angle from the third discharge port|26d^or the compression of the fluid. Accordingly, 
since the third discharge port j^jf^acta in the vicinity of the first vane 310 in FIG. 
32, the third suction port 27c is placed in the vicinity of the second vane 320. In more 
detail, the third suction port <z7ci/is- substantially spaced apart by an angle 63 of 10° 
clockwise or counterclockwise from the second vane 320. In the drawings of the 
invention, there is shown the first suction port 27a spaced apart by the angel #3 of 10° 
clockwise or counterclockwise so as to be placed within the second space 29b. Like 
the suction ports |26a and 26^ this suctioiofort 27c is generally a circular shape and 
preferably has a diameter 6-15 mm. Also, in order to increase a suction amount of 
fluid, the suction port 27c can also be provided in several shapes, including a rectangle. 
Resultantly, the roller 22 compresses the fluid from the third suction port 27c to the 
third discharge port[26c|fn any one directional rotation (counterclockwise direction on 
the drawing). On the contrary, since the roller 22 rotates from the third discharge port 
§ 6 °i° ™* third suction P° rt 27c in an y other directional rotation (clockwise direction on 
the drawing) of the driving shaft 13, the fluid is not compressed. By the aforementioned 
discharge and suction ports, compression is earned out in the second space 29b .while 
the driving shaft 13 rotates only in any one direction. However, since the suction and 
discharge ports §6J and]27c^e^cefehe vicinity of the vanes 310 and 320, the 
roller 22 compresses the fluid by using the entire portion of the second space 29b while 
the driving shaft 1 3 rotates only in any one direction, hi other words, refrigerant of an 
amount corresponding to the entire volume of the second space 29b can be compressed. 

Consequently, in the third embodiment, the suction and discharge ports 
selectively supply the first and second spaces 29a and 29b with fluid and discharge the 
fluid from the first and second spaces 29a and 29b such that each of compressions in the 
first and second spaces 29a and 29b is independently performed depending on the 
rotational direction of the driving shaft 13. Accordingly, the suction and discharge 
ports substantially and auxiliarily assist the function of the vane/300^at^f M 
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compression mechanism. 

q^^ 1 order to open and close these discharge ports 26a, 26b and ^6^ discharge 

valve^26d£t£0ejnd 26i*;ire installed on the upper bearing 24 as shown in FIGs. 30 and 

31. The first discharge valve ^6<|^6pens^nd closes the first discharge port 26a, the 

second discharge valve j26dx>pens and closes the second discharge port 26b, and the 

third discharge valve 26f opens and closes the third discharge port(26^" respectively. 

FIGs. 34A and 34B are sectional views illustrating operations of these discharge valves 

L 26<£26e| and 26f - The discha rge valve^ 26d£26ejand 26f are configured to open the 

discharge ports 26a, 26b and j26^nei?a positive pressure which is greater than or equal 

to a predetermined pressure is generated in the inside of the cylinder 21. To achieve 

this, it is desirable that the discharge valvesf26dt26e]and 26f are a check valve allowing 

A ^ J %>l* 
only a flow of fluid to the outside of the cylinder 21. Also, the discharge valvesp6d^ 

26ej and 26f may be a plate valve of which one end is fixed in the vicinity of the 

discharge ports 26a, 26b and^6 c|and the other end can be deformed freely. Then, in 

case a relatively high pressure is generated outside the cylinder 21, the discharge valves 

£ 26djr26ejand 26f functioning as a plate valve are installed to be confined by the upper 

bearing 24. In more detail, as shown in FIG 34A, if a negative pressure is generated 

inside the first space 29a or the second space 29b, the discharge valve^26d£26cj and 26f 

are deformed toward the cylinder 21 due to the pressure (atmospheric pressure) outside 

the cylinder 21 that is relatively high. However, the discharge valves^26d£26ejand 26f 

are confined by the upper bearing 24 and are not deformed but are placed closely 



around the discharge ports 26a, 26b andj26<3/on its behalf to close the discharge ports 
26a, 26b and |26cjj6iore firmly. Also, in case a relatively low positive pressure is 
generated in the cylinder 21, the discharge ports. 26a, 26b and^^on^mui to be closed 
by the self- elasticity of the discharge valves (26c and 26jJ. After that, if a positive 
pressure above a predetermined value, i.e., a positive pressure that is larger than the 
elasticity of the discharge valve£26dp6<jand 26f is generated, the discharge valve/26d£' 
26ejand 26f are deformed so as to open the discharge ports 26a, 26b and|26|{as shown 
in FIG. 34B. Accordingly, only when the pressures of the first and second spaces 29a 
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and 29b are above a predetermined positive pressure, the discharge valve^rroSeland 
26f selectively open the discharge pons 26a, 26b andrf^ugb no. sho™ u > the 
drawmgs, a retainer for reacting the deformable amonn, of the valves may be instaHed 
on the opper portion of the diseharge va.ves^^d 26f so that ,he va.vea ean 
> operate stably, ht addition, a muffler (no. shown) may be installed on ,he npper 

pomon of .he npper bearing 24 .o reduce a noise generated when .he compressed fluid 

is discharged. 

In order to close the suction ports 27a and 27b, suction va.ves 27d and o 7e m 
.na.al.ed between the cylinder 2, and the lower bearing 25 as shown in FIGs 30 and 3, 

•he first and second suction valves 27d and 27e are instaHed between U,e cvlinder and 
'he upper bearing 24. In the meanwhfle, since the fluid conrpression does not occur in 
the second space 29b in the other directional rotation (clockwise direction on FIG 30) 
of.be driving shaft 13, the third suction port 2 7c is no. necessarily Cosed to prevent the 
flmd ftonr being ,eaked outside the cy.inder 2. during such a rotation. Accordingly it 
ts preferable for a simple structure that the suction valve such as the firs, andsecond 
suction va,ves 27d and 27e are no, instahed in the Ihird suction port 27c. Bv the same 

reason, the third suction port 27c mav h, f nm ,.a . 

pen /c may be formed to penetrate a sidewall of the cylinder 

21 mstead of the lower bearing 25 as sho™ in the drawings. 

BastcaHy. so as for the flutd to be sucked into Are inside of the cylinder n i e 
.n.o the firs, and second spaces 29a and 29b, the inner pressure of the cylinder 21 
should be lower than the outer pressure (atmospheric pressure) of the cylinder „ 
Accordingly, the action valves 2 7d and 27e are configured to open the suction pons 
27a and 27b when a pressure difference between the inside and the outside of the 
cyhnder 21, more precisely, a negative pressure above a preoetermmed pressure is 

check valve allowing one direction, flow due to a pressure difference, i.e., fluid flow 
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into the inside of the cylinder 21. In the meanwhile, Ruction valves 27d and 27e 
ra ay be a plate valve similarly with the discharge valves^dr^ and 26f. In the 
invention, the plate valve is preferable since it can perform the same function with more 
simple and mgher response. The suction valves 27d and 27e are deformable by the 
external pressure of the cylinder 21 that is relatively high only in case a negative 
pressure is generated within the cylinder 21. On the contrary, in case a positive 
Pressure is generated inside the cylinder 21 , the suction valves 27d and 27e are confmed 
by the lower bearing 25 so as not to be deformed. Also, the suction valves 27d and 
27e may be provided with a retainer for restricting deformation of the second ends. In 
the present invention, the retainer may be an independent member, but is preferably 
snnple structured grooves 28 formed in the cylinder 21. The grooves 28 extend with a 
slope in the length direction of the valves 27d and 27e, and the valves, more accurately, 
the second ends are received in the grooves 28 as deformed. Accordingly, the grooves 
28 restrict an excessive deformation of the valves 27d and 27e due to an abrupt pressure 
! variation to thereby allow the valves 27d and 27e to operate stably. 

As shown in FIG 35A, if a positive pressure is generated inside the first space 
29a, the valves 27d and 27e are deformed toward the lower bearing 25. However, the 
valves 27d and 27e are confined by the upper bearing 24 and are not deformed, but 
close the suction ports 27a and 27b more find* Also, in case a relatively low 
0 negative pressure is generated in the cylinder 21, the suction ports 27a and 27b continue 
to be closed by the self-elasticity of the suction valves 27d and 27e. After that, if a 
negative pressure above a predetermined value, i.e., a negative pressure that is larger 
than the elasticity of the valves 27d and 27e is generated, the valves 27d and 27e are 
defonned toward the cylinder 21 as shown in FIG. 35B such that the suction ports 27a 
>5 and 27b are opened to suck fluid. Resultantly, the suction valves 27d and 27e open the 
suction ports 27a and 27b by using the negative pressure of the inside of the cylinder 2$ 

Meanwhile, as described above with reference to FIGs. 30 and 31, the suction 
ports 27a, 27b and 27c are individually connected with a plurality of suction pipes 7a so 
as to supply fluid to the fluid chamber 29 inside the cylinder 21 . However, the number 
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of parts increases due te these suction pipes 7a, thus making the structure complicated, 
ht addition, fluid may not be properly supplied , 0 the cyUnder 21 due to , ^ a 

compression state of the suction pipes g^ted during operation. Accordingly, as 
shown in FIG 36 and FIG. 37, it is desirable that the compressor mcludes a auction 
5 plenum 500 for preliminarily storing fluid to be sucked by the compressor. 

The suction plenum 500 directly communicates with all of the suction ports 27a 
and 27b so as to supply the fluid. Accordingly, the suction plenum 500 is installed in a 
lower portion of the lower bearing 25 in the vicinity of the suction pots 27a and 27b. 
Although there is shown in tire drawing that the suction ports 27a and 27b are formed at 
0 the lower bearing 25, they can be formed at the upper beanng 24 if necessary, m this 
case, the suction plenum 500 is installed in the upper bearing 24. The suction plenum 
500 can be directly fixed to the beanng 25 by[aj welding. In addition, a coupling 
member can be used to couple the suction plenum 500 with the cylinder 21, the upper 
and lower bearings 24 and 25 and the valve assembly[, of* border ,o lubricate the 
driving shaft 1 3, a sleeve 25d of the lower bearing 25 should be soaked into a lubricant 
which is stored in a lower portion of the case 1 . Accordingly, the suction plenum 500 
mcludes a penetration hole 500a for the sleeve so that the sleeve 25d reach the lubricant 
through the hole 500a. Preferably, the suction plenum 500 has 100 - 400 % a-volmne 
as large as the fluid chamber 29 so as to supply ,he fluid stably. Tne suction plenum 
500 is also connected with the suction pipe 7 so as to store the fluid. In more detail, 
the suction plenum 500 can be connected with the suction pipe 7 through a 
predetermined fluid passage. In this case, as shown in FIG 36, the fluid passage 
penenates the cylinder 21 and the lower taring 25. In other words, the fluid passage 
mcludes a suction hole 21. of the cylinder 21 and a suction hole 25c of the lower 
bearing. Further, if the third suction port 27c is toed in the cylinder 21, this suction 
port 27c may diverge from the suction hole 21. so as to communicate with the inner 
space of Are cylinder 21, as shown in FIG 37. 1, is preferable that suchpion hole 21. 

^ 3M S ° ** fe ""*» P ° rt 27 « *ereftomTjocate S ] 
|near the vane 320. With such suction port 27c, the fluid in the suction pipe 7 could be 
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simultaneously provided to the cylinder 21 and the suction plenum 500 through the 
suction port 27c and the suction holes 21e/25c. Alternatively, the fluid in the suction 
plenum 500 could be provided to the cylinder 21, serially passing through the suction 
hole 25c and the suction port 27c. Therefore, the fluid could be more stably provided 
5 with the cylinder 21. Also, such/suciion port 27c is advantageous, as it simplifies the 
structure of the compressor of the present invention and does not reduce the strength of 
the cylinder 21. 

The suction plenum 500 as described above, forms a space in which a 
predetermined amount of fluid is always stored, so that a pressure variation of the 
10 sucked fluid is buffered to stably supply the fluid to the suction ports 27a, 27b and 27c. 
In addition, the suction plenum 500 can accommodate oil extracted from the stored fluid 
(for example, the lubricant included in the fluid) and thus assist or substitute for the 
accumulator 8. 

Hereinafter, operation of a rotary compressor according to a third embodiment 
1 5 of the present invention will be described in more detail. 

FIGs. 3SA to 3SD are cross-sectional views sequentially illustrating insides of 
the cylinder when the roller revolves in the counterclockwise direction in the rotary 
compressors according to a third embodiment of the present invention. 

First, in FIG. 3SA, there are shown states of respective elements inside the 
20 cylinder when the driving shaft 13 begins to rotate in the counterclockwise direction. 
Since there is no' pressure variation in the cylinder 21, the suction and discharge ports 
are closed by the respective valves. Since operations of the respective valves in the 
counterclockwise rotation have been described with reference to FIGs. 34A to 35B in 
the above, its detailed description will be omitted. 
25 The roller 22 revolves counterclockwise with performing a rolling motion along 

the inner circumference of the cylinder 21 due to the rotation of the driving shaft 13. 
As the roller 22 continues to revolve, the size of the space 29b is reduced as shown in 
FIG. 3 SB and thus the fluid that has been sucked is compressed. Due to the 
compression, a positive pressure is generated in the space 29b around the second 
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^ ^ ports 26b md 27b md accordfngiy (he suctim 

r fimly c,osed - At ,he - - . „ is g „ m the ; 

opened a „d th e first ^ ^ ^ . ^ ^ ^ ^ - 

5 <he space 29a through »e suction port 27a so as to be con , - ^ 

p 30 asto0l = compressed ma next stroke. 
When the fluid pressure in the snac ->o, t 
s • P 06 i9a ,s above a Predetermined value the 

through the second discharge port r 6b 4fter - . , . ^ 

second ^ flU ' d 15 COmP,etdy «« 

. Eposes fie second dtscharge port 26b by its self-elasticity 
A S the rofler 22 continues ,„ revolve, the size of the space 29b is reduced as 

^ <o be compressed. D „e to thc , ^ 

SCCOnd ~ 2% — - ™ Charge po rt[ 2^e sanM \ ime a 

Z r'" 1UeS 10 " SUCk£d - — - » «— ■ - opened third 
sueuon port s0 as ,0 be compressed in a next stroke. 

When the fluid pressure in the snare tot, t. u 
, Mr a ,r , r vSfr P b 13 ab ° Ve a P^etcnmned value the 

•hnd ^charge port §6c|s o£Sd and as shown in FIG 3SD the ft 'a ' a- 

toroush dre third ^eporfo^W ^u " ^ 

L l 116 roIler 22 c °ntmues to revolve, all the fluid 
- «* space 29b is discharged through the third discharge po^^ffe the fluid . 

— - « v,ve 2. coses theLl a^^Ue 

s s fteiaa city. „ the .rres o f steps, the fat and second vanes 3,0 and 2 
od d elasticaUy by fc elastK mmbers ^ to 

-hamber29m,o,he tW osea 1 edsp a ces29a a nd29b. According, theUnl " 
compression of the fluid in th* r * . naDfl 

independent* 

Thus, after a singI e stro ke is ended, the roher 22 continues «„ revo.ve 
— and discharges the fluad by repeating the saane stroke. Z 2 

— o ^-ke, th ero II er22compresses,heflu i d w i,hrevo I vm g& om theft! 
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suctio „ port 27a to th e second discharge port 26b in the flrst space 29a. * the second 
spa oe 29 b, the roner 22 compresses the fluid with revolving from the ted sucuon port 

"I ^ and 22c and the self and ted discharge port^b and posted 
„ vicinity o f the correspond vanes 3,0 and 320. — «- « - 

countered stroke and thus a maximal compression capacity is obtamed. 

FIGs 39A to 39D are cross-sec.ionai views sequentially fllustrahng mstdes of 

compressors according to a ted embodiment of tbe present inventaon. 

, + n + oc nf r^-nective elements inside the 
First in FIG. ^9A, there are shown states of respective 

cyli nder whin tbe dnving shaft ,3 rotates in the Cochise direction. S.nee there is no 
pressure variatton in tbe cylinder 21, the suction and drscharge potts are closed by be 
Lpective valves as aforementioned. Since operations of the respective valves mtb 
co lrc,ocltwise rotation have been desenbed with reference to HG, 34A ,0 3SB m 
the above, its detailed description will be omitted. 

The roller 22 begins to revoive clockwise with performing a rolling motton 
atalg the inner encumference of the cylinder 2r due to the rotation of the driving shaft 
13 In such a revolution, the fluid that has been sucked into the second space 29b ,s no 
0 compressed bu, is forcibly exhausted outs.de tbe cylinder 21 by the roller 22 teaugb 
th e opened second suction port 27b as shown in FIG. 39B. Accordingly, the flmd 

cannot be compressed in the second space 29b. 

ur~ ihr fluid mat has been sucked into the first 
As the roller 22 continues to revolve, the fluid tnat na 

■ xnr ^QP Due to the compression, a positive 
space 29a is compressed, as shown m FIG. 39C. Due 

*ted in the first space 29a around the first discharge and suction ports 
95 pressure is generated in the first space ^ 

" S27l(fe. Accordingly, the first suction port 27a is closed more firm^ At th 

L cpneftted in the first space 29a around the second 

same time, a negative pressure is generated m _ 

« and suction ports 2ob and 27b, so that tire second suction port 27 , op» 
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sucked into the first space 29a through the opened second suction port 27b so as to be 
compressed in a next stroke. 

When the fluid pressure in the space 29b is above a predetermined value, the 
first discharge, port 26a is opened and as shown in FIG. 39D, the fluid is discharged 
tlirough the first discharge port 26a. As the roller 22 continues to revolve, all the fluid 
in the space 29a is discharged tlirough the first discharge port 26a. After the fluid is 
completely discharged, the first discharge valvej^lo^fte first discharge port 26a 
by its self-elasticity. 

In the series of steps, the first and second vanes 310 and 320 moves up and 
down elastically by the elastic members 310a and 320a to thereby partition the fluid 
chamber 29 into the two sealed spaces 29a and 29b. Accordingly, the suction and 
compression of the fluid in' the first and second spaces 29a and 29b are performed 
independently. 

Thus, after a single stroke is ended, the roller 22 continues to revolve clockwise 
and discharges the fluid by repeating the same stroke. In the clockwise stroke, the 
roller 22 compresses the fluid with revolving from the second suction port 27b to the 
first discharge port 26a in the first space 29a. On the contrary, the fluid compression in 
the second space 29a does not occur. Accordingly, the fluid is compressed using a part 
(i.e., first space 29a) of the overall fluid chamber 29 in the clockwise stroke, so that a 
compression capacity that is smaller than that in the clockwise direction is obtained. In 
the meanwhile, since the second vane 320 is located spaced apart by an angle of 1 80° so 
as to face the first vane 310, the sizes of the first space 29a and the second space 29b are 
equal to each other. Thus, since the second space 29b is used for the compression in 
the clockwise rotation, the compression capacity in the clockwise direction corresponds 
to half a compression capacity in the counterclockwise direction. However, as indicated 
by a dotted line on FIG. 32, if the second vane 320 is spaced apart by a predetermined 
angle (less than 180°) from the first vane 310 clockwise or counterclockwise along with 
the second and third suction ports 27b and 27c and the second discharge port fyY^f h 
size of the second space 29b increases or decreases. Accordingly, since the compression 
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capacity in the clockwise rotation is in inverse proportional to the size of the second 
space 29b, it becomes small or large. Resultantly, by controlling the relative position 
of the second vane 320 to the first vane 310, it is possible to adjust the compression 
capacity in the clockwise direction. 
5 In the aforementioned strokes (i.e., the clockwise stroke and the 

counterclockwise stroke), the discharged compressive fluid moves upward through the 
space between the rotor 12 and the stator 11 inside the case 1 and the space between the 
stator 11 and the case 1. Finally, the compressed fluid is discharged through the 
discharge pipe 9 out of the compressor. 
10 In the third embodiment described above, the inventive rotary compressor has 

two vanes partitioning the fluid chamber and suction and discharge ports for selectively 
sucking and discharging the fluid into the partitioned spaces according to the rotational 
direction of the driving shaft. Accordingly, although the driving shaft rotates in any one 
of the counterclockwise direction and clockwise direction, the fluid can be compressed. 
15 And, different sizes of compression spaces are formed depending on the rotational 
direction of the driving shaft such that different compression capacities are obtained in 
its operation, hi particular, any one of the compression capacities is formed using the 
predesigned entire fluid chamber, hi addition, the rotary compressor of the present 
invention has the plenum for preliminarily storing the fluid such that the fluid could be 
20 stably provided to the cylinder. 

Fourth embodiment 

FIG. 41 is an exploded perspective view illustrating the compression unit of the 
rotary compressor according to a fourth embodiment of the present invention and FIG. 
25 42 is a sectional view illustrating the compressing unit according to a fourth 
embodiment of the present invention. 

In the fourth embodiment, the cylinder 21 has a predetermined inner volume and 
a strength enough to endure the pressure of the fluid to be compressed. The cylinder 
21 accommodates an eccentric portion 13a formed on the driving shaft 13 in the inner 



10 



volume. The eccentric portion 13a is a kind of an eccentric cam and has a center 
spaced by a predetermined distai.ce from its rotation center. The cylinder 21 has a 
groove 21b extending by a predetermined depth from its inner circumference. A vane 
23 to be described below is installed in the groove 21b. The groove 21b is long 
enough to accommodate the vane 23 completely. 

The roller 22 is a ring member that has an outer diameter less than the inner 
diameter of the cylinder 21. As shown in FIG. 43, the roller 22 contacts the inner 
circumference of the cylinder 21 and rotatably coupled with the eccentric portion 13a 
Accordingly, the roller 22 perfomis^g motion on the inner circumference of the 
cylinder 21 while spinning on the outer circumference of the eccentric portion 13a when 
the driving shaft 13 rotates. The roller 22 revolves spaced apart by a predetermined 
distance from the rotation center '0' due to the eccentric portion 13a while performing 
the rolling motion. Since the outer circumference of the roller 22 always contacts the 
inner circumference due to the eccentric portion 13a, the outer circumference of the 
1 5 roller 22 and the inner circumference of the cylinder^ a separate fluid chamber 29 
in the inner volume. The fluid chamber 29 is used to suck and compress the fluid in 
the rotary compressor. 

The vane 23 is installed in the groove 21b of the cylinder 21 as described-above. 
An elastic member 23a is installed in the groove 21b to plastically support the vane 23. 
20 The vane 23 continuously contacts the roller 22. In other words, the elastic member 
23a has one end fixed to the cylinder 21 and the other end coupled with the vane 23, and 
pushes the vane 23 to the side of the roller 22. Accordingly, the vane 23 divides the 
fluid chamber 29 into two separate spaces 29a and 29b as shown in FIG 43. Mule the 
driving shaft isjrotatl^r the roller 22 revolves, the volumes of the spaces 29a and 29b 
are changed complementarity. In other words, if the roller 22 rotates clockwise, the 
space 29a gets smaller but the other space 29b gets larger. However, the total volume 
of the spaces 29a and 29b is constant and approximately same as that of the 
predetermined fluid chamber 29. One of the spaces 29a and 29b works as a suction 
chamber for sucking the fluid and the other one works as a compression chamber for 
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(Cockwiae or — ockwise, According,, as described above, the common 
chamber of the spaces 29a and 29b gets smaller ,0 compress the previous,, sucked flurd 

ihnctions of Ure spaces 29a and 29b a« exchanged. In the other words, if the toner 22 
revoives countered, the right space 29b of the ro„e r 22 becomes a compressron 
space, bn« if the roUer 22 revolves clockwise, the left space 29a of the roller 22 becomes 

the compression space. 

The upper bearing 24 and the lower bearing 25 are, as shown m FIG. 41, 
mstaM on the upper and lower portions of the cylinder 2. respectively, and totally 
supper, the driving shaft ,2 using a sleeve and the penetrating holes 24b and _ b 
formed inside the sleeve. In more detail, the upper beanng 24, .he lower beanng -5 

, correspond to each other respectively. The cylinder 21, the upper bearing 24 and the 

especially the fluid chamber 29 using coupling members such as bolts and nuts. 

Discharge ports 26a and 26b are fotaned on the upper beanng 24. The 
discharge ports 26a and 26b communicate with the fluid chamber 29 such that the 
,0 compressed fluid can be discharged. The discharge ports 26a and 26b can 
com— directly with the fluid chamber 29 or can communicate with the fund 
chamber 29 through a predetermined fluid passage 21d formed tn the cylinder 21 and 
the upper bearing 24. 

1 •! • tttp the compressor of the present invention 
As shown more detail m FIG. 43, tne compi^ 

,5 includes at leas, two discharge ports 26a and 26b. Even if the roller 22 revoives in any 
direction, a discharge port should exist between the suction pott and vane 23 posihoned 
h the revolution path to discharge the compressed fluid. Accordingly, one discharge 
port is necessary for each rotations, direction (clockwise and counterclockwise). To 
achieve tins, the flr, and second discharge ports 26a and 26b are positioned to 
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d-lwge me flmd in , he rotatMM] dire 

Charge pons 2oa and 26b cause fte » arid second 

a- Odd regardless of the , ■ P " ,Ve " H °" '° disch ^ 

egardless of the revolution direction of the roller T> (that is „,„ , 

direction of the drivin, shaft HI r «. rotational 
, „■ , m » si »ft»)- Mother words, the fluid is discharged from the ft- 

5 discharge port ?6a whon • me ±lrst 

P -6a when totahng tn any one direction (clockwise in the drawing) of the 

*.vmg shaft ,3. Meanwhile, as described above the , • 

b ° Ve ' C ° m ™ <*-»«» of the 
„ets smaller to compress the fluid as ^ ,, 

vane 23. Accordillgly! ^ disch 2 - ~es the 

' » * - H /a^ m the drawing the ^ ^ZZ^ ^ 

- " - — - » — , T .te ,1; : ;:r;r ed 

Pteterahlvposltionedinthevicinftvofthevane.ifpoasib,; "* 
herring to F IG , 41 ^ 42 ^ ^ 

commnmcatmg with the fluid chamber are ft™ H v 

5 , ,• fo ™ ed 0n the lower bearine 25 Th. 

' aucnon porta 27a and 22b guide the fluid ,„ h 

T, • fluid to be compressed to the flutd chamber oo 

The suction ports 27a and tih , cnamber 29. 

- — .0 auction ports 27 reaped., , „_ y , ^ £ 

^ 3nd 26b m ^ be fomied on the lower bearine 05 mri * ■ 

, . ucanng ^ and the suction ports ?7« Mr i o-7u 

may be formed on the upper bearing 24. ?b 

As shown in FIG. 43 in detail, these suction ports 27a and 27b 
properly so that the fluid can h, positioned 

compressed between the discharge ports ^6a and ™ 
and the roller 22. Actualiv *, a • J • " ^ d 26b 

Actually the thud is compressed from a suction port to a <-r 1 
port positioned in the ««,„.„♦■ , P discharge 

~— » nr r, " * "** " a *~* • — 
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27b for sucking .he fluid in the corresponding rotational direction of the driving shaft 13 
for each of the two discharge ports 26a and 26b. 

As descnbed above, since the flnid is compressed between the suction port and 
the discharge port functionally connected with each other in rotation of the driving shaft 
in one direction, the relative posrtion of the snetionport forthe corresponding drscharge 
port determines the compression capacity. In other words, once the position of the 
discharge valve is determined, tire position of tire suction port determines cornpressron 
capacity. To obfain large compression capacity as possible in .he rotating tire^ 
drivme shaft in each direction, the first and second suction porfs^dtlo^re 
preferably positioned in the vichrity of .he vane 23. ht -other words, as shown in 
drawings, the suction ports 27a and 27b are positioned on both sides of fire vane 23. 
More particularly, the first suction port 27a is anally spaced apart by an angle 91 of 
10- clockwise or counterclockwise from the vane 23 as shown in FIG 43. The 
drawings of tire present invention illustrates the first suction port 27a spaced apart by 
the angle 91 counterclockwise. The second suction port 27b is spaced apart by an 
anele 02 of W clockwise or counterclockwise from the vane 23 as the first suction port 
27 = a The second suction port 27b >s preferably positioned facing .he first suction port 
,7a or separated from the vane 23 on drawings clockwise so tha. the fluid can be 
compressed for each rotational direction. The suction ports 27a and 27b are generally 
racteular shapes whose diameters are, preferably, 6 - 15 mm. In order to increase a 
suction amount of fluid, tire suction ports 27a and 27b can also be provided in several 
shapes, including a rectangle. As a result, tire roller 22 compresses the fluid from the 
first suction port 27a to the second discharge port 26b positioned across tire vane 23 ru 
its rotation in one direction (counterclockwise in the drawing). The roller 22 
compresses the fluid from tbe seeond discharge port 26b to the fust suction port 27a 
positioned across the vane 23 in its rotation in tire other direction (clockwise in the 
drawing). The roller 22 compresses tire fluid due to the first and second suotion ports 
27a and 27b by using the overall chamber 29 in rotations of the driving shaft in both 
directions. In other words, the refrigerant as much as overall volume of tire chamber 
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29 is compressed. 

As shown in FIG. 41 and FIG. 42, the discharge valves 26c and 26d are installed 
or, the upper bearing 24 so as to open and close the dtseharge ports 26a and 26b The 
discharge valves 26c and 26d are configured ,„ open the discharge pons 26a and ,6b 
5 when a positive pressure which is greater than or equal to a predetermined pressure is 
generated in the inside of the cylinder 21. To achieve this, it is destrable «ha, the 
dtseharge valves 26c and 26d are plate valves one end of which is fixed in the vicinity 
of the discharge ports 26a and 26b and the other end of winch can be deformed freely. 
The discharge valves 26c and 26d may be check valves allowing fluid flow to the 
10 ou.side.of the cylinder 2,. When a relatively high pressure is generated outside the 
cvhnder 21 as shown in the drawing, the discharge valves 26c and 26d are confined to 
.he upper bearing 24 in order no. ,„ be defomred. In more detail, as shown h. FIG 4" 
if a negative pressure is generated inside tire chamber 29, the discharge valves o 6c and 
26d are deformed toward the cylinder 2, due to the relatively high pressure 
lo (atmospheric pressure) outside the cylinder 21. However, the discharge valves o 6 c and 
26d are confined to the upper bearing 24 and ate no. defaned bu, close the discharge 
ports 26a and 26b more fnmly on its behalf. Also, when a relatively tow posttive 
pressure is generated in the cylinder 21, the dtseharge ports 26a and 26b continue to be 
closed by the self-elasticity of the discharge valves 26c and 26d. After that if a 
20 posttive pressure higher than a predetermined value, i.e., the positive pressure that is 
larger that, the elasticity of the dtseharge ports 26a and 26b is generated, the discharge 
valves 26c and 26d are defomteti so as to open the discharge ports 26a and 06b 
Accordingly, ^ when the „ „ f fte ^ , ? ^ ^ ^ ^ 

posmve pressure, the discharge valves 26c and 26d selectively open t he discharge ports 
26 26a and 26b. Although no. shown in the drawings, a re.au.er for limiting the 
defonnable amount may be installed on the upper portion of the discharge valves ?6c 
and 26d so 4a, the valves can operate stably. In addition, a muffler (no, shown) may 
be ...stalled on the upper portion of the upper bearing 24 to reduce a noise generated 
when the compressed fluid is discharged. 
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The firs, and second suction va.ves^c ^ 21* fir. mstaUed between the 
cv.inder 21 and the .ower bearing 25 so as to open and dose the suction potts 27a and 
a'yfi If ta sncrion poris 27a and 27b are forrnedon the upper bearing 24, the first and 
Leond suction va,ve£7c ^27d/rei&L feween Are cyfinder 21 and tbe upper 
bearing 24. 

Basically, so as for the fluid to be sucked nato the instde of the cytader 21. t.e., 

,ower lltan the pressure (atmospheric pressure) outside the cyfinder 2 1 . According.* the 
suct ,on va,ves P 70 ^27d^5oVgurtd ,0 open lire suction ports 27a and 27b when a 
_ drfferlnce between the inside and the outside of the cylinder 2, , more precisely, 
a negafive pressure higher than a predetermined l™g^ * ^ ^ 
Xo Leve this, the suction va.ves^c ^ 27d,maTotefe valves aUowtng one 
sectional flow due to a pressure difference, i.e., fluid flow into ^inside^of the 
cylinder n m the meanwhile, the suction va.ves[27c an3 27d«Sbe p.ate valves 
^ with the discharge va.v.s 26c and 2od. In ^rea^vUon, the plate 

va,ve rs preferable sinee „ can perform the i^^^f^ ^ ^ 

-1 / - • -a— Zings have first ends 



response. The suction valves (27e andj mfM**> <¥" 
fixed around the suction ports 27a andjt^and second ends^t are freely defotmable. 
The suction valves fc. arr^ 27d/an be deformed i^to a re.a«v/y high externa, 
pressure of the cyfinder 21 ou.y when a nega^ pressure is g/nerated inside the 
cylinder 21. On the contrary, in case a positive pressure is/generated mside the 
cyfinder 21, ttre suction va,vesg7c anj 27djare confined to thrower bearing 25 so as 
not t0 be defonrred. Aiso, the suction va,vesg 7 c and^^may be provided wtth a 
retainer for restncting deformation of the second ends. In the present tnventrcn, the 
retainer may be an independent member but is preferably simpered grooves^ 
md 27^rSd in the cyfinder 2, . The grooves^ and 27^end wtth a s.ope tn the 
fiction of the va.vesfc a^27 AJa,ve S , more precise.y, the second 
ends are received fir the grooves|7e and 27^ feormed According.yfhe ^ 
a 7e and a 7 f restrict an excessive deformation of the valve#c an^d/ue to an abrupt 
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pressure variation to thereby allow the valves 210 and 220 to operate stably. 

hi the aforementioned suction valvesgTc and] 27##j&riito pressure is 
generated in the cylinder 21, the suction valvesgvc an J 27d|arl deformed toward the 
lower bearing 25. However, the valves jfvc an^ 27d^feToTSm^d to the lower bearing 
25 and are not deformed, but close the suction ports 27a and 27b more firmly on its 
behalf. Also, when a relatively low negative pressure is generated in the cylinder 21, 
the suction ports 27a a^7b^ntinue to be closed by the self-elasticity of the suction 
valves [27c andj 27 f After that, if a negative pressure higher than a predetermined 
value, i.e., a negative pressure that is larger than the elasticity of the valvesGVc anlvdT^^ 
is generated, the valves^7c an^ toward the cylinder 21 and the 

suction ports 27a ^pj^^^ snck the fluid . Accordingly; the ^ 
valves^d andj27e^ectively open the suction ports 27a and 27b by using a pressure 
difference between the inside and the outside of the cylinder 21, that is, a predetermined 
negative pressure. 

Using the ports and valves, the fluid can be compressed in both clockwise 
direction and counterclockwise direction of the driving shaft 13 of the compressor of the 
present invention. However, the same compression capacities are created in the both 
rotational directions. Accordingly, as shown in FIG. 44, for different compression 
capacities in each direction, g clearances 400 between the inner surface of the cylinder 
21 and the roller 22 are formed different from each other according to the rotational 
direction of the driving shaft. In the present invention, the amounts of the fluid leaked 
in compression are different from each other according to the rotational direction due to 
the clear^ces 400 and accordingly the compression capacities results in getting 
different from each other. This different leakage amount brings the substantially saml 
results in which compression space is made differently according to the rotational 
direction in the fluid chamber 29. As a result, the clearances 400 {actsl^mt* 
compression mechanism of the present invention previously defined. 

As shown in FIG. 43, in the rotary compressor, a predetermined clearance 400 is ~ 
formed between the roller 22 and cylinder 21 to preventgcceeding fractio^eg^ 
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inner surfaces of .he roller 22 and cylinder 21 in operation. The clearance 400 is 
continuous., varied between .he roller 22 and .he cylinder 2! so «ha. <^™^ 
more It is actuaUy difficult to fonnfmsj/onfinuous clearance and [th^ontinuous 
elearax.ce can cause ma.func.ion of the rotary compressor. The clearance 400 is 
preferably varied when the rol.er 22 is positioned at a predetermined position of the 
cylinder 21. More particularly, the clearance 400 of the present invention is a firs, 
clearance 410 formed to be comparatively wide at a predetermined position so as for the 
fluid to be leaked. When the roller 13 contacts a predetermmed position of the 
cvlinder 21, .he firs, clearance 410 can adjust to move me driving shaft 13 towards or 
away front the position (depicted by an arrow mark). As descnbed above, as the roller 
oo approaches to the discharge ports 26a and 26b (that is, vane 23), tire flmd » 
compressed and i.s pressure gels higher. Accordingly, the firs, clearance 410 is 
preferably fomred in lire vicinity of any one of the discharge ports 26a and 26b so as to 
effectively leak the compressed fluid in rotation of tire driving shaft 13 irr any one 
direction. Substantially, rf the first clearance 410 is spaced apart by an angle <d in the 
range of 60" - 90' from the vane 23 clockwise or counterclockwise, it is proper to leak 
ttJfhfid. FIG. 44 shows the first clearance 410 spaced apart by the angle od 
counterclockwise. In addition, the first clearance 410 depends a little on the 
specification of the compressor and is preferably 90 - 1 00 (rm. 

Meanwhile, since the cylinder 21 has a circular inner circumference, the sum of 
clearances at the positions facing each other, i.e., the positions spaced apart by ISO" 
from each other is constant. Accordingly, the sum of the first clearance 410 and the 
first facing clearance 410a formed a. the position (A) facing the firs, clearance is also 
constant. As a result, the first facmg clearance 410a is formed to be narrow and the 
5 first clearance 410 is formed to be large as about five times as the firs, facing clearance 
410a. It is preferable that the first facmg clearance 410a is substantially 20 - 30 fffir. 
The entire clearance of about 120 tun is formed with the first clearance 410. 

In addition, the clearance 400 to assist the first clearance 410 can ftelher a 
second clearance 420 formed to he comparatively wide. The second clearance 420 is 
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spaced apart by a predetermined angle from the first clearance 410 and actually spaced 
apart by the angle o2 in the range of 150° - 130° from the vane 23. The second 
clearance 420 depends a little on the specification of the compressor and is preferably 
90 - 100 m similar to the first clearance. Similarly, the second clearance 420 has the 
second facing clearance 420a formed on the position B facing the second clearance 420 
and the characteristics of the second facing clearance 420a is substantially the same as 
the first facing clearance 410a. So, the detailed description on the second facing 
clearance 420a will be omitted. Except for these clearances 410, 420, 410a and 420a, 
the other clearances are fonned to be the same as their facing clearances. 

Due to the clearances 410, 420, 410a and 420a, the clearances 400 vary along 
the inner circumference of the cylinder 21 and differ from each other at especially the 
vane 23, that is, around discharge ports 26a and 26b. More particularly, the clearance 
400 is partially wide (clearances 410 and 420) at initial of the counterclockwise rotation 
of the driving shaft 13 and is partially narrow (clearances 410a and 420a) at last of the 
counterclockwise rotation of the driving shaft 13. The clearance 400 is partially 
narrow (clearances 410a and 420a) at initial of the clockwise rotation of the driving ■ 
shaft 13 and is partially wide (clearances 410 and 420) at last of the clockwise rotation 
of the driving shaft 13. In view of the foregoing reasons, the clearances 400 are 
resultantly varied depending on the rotational direction of the driving shaft 13. 

Meanwhile, as described above with reference to FIGs. 41 and 42, the suction 
ports 27a and 27b are individually connected with a plurality of suction pipes 7a so as to 
supply fluid to the fluid chamber 29 inside the cylinder 21. However, these suction 
pipes 7a increase the number of parts, thus making the structure complicated. Also, 
fluid may not be properly supplied to the cylinder 21 due to a change in a compression 
state of the suction pipe^eparated during operation. Accordingly, as shown in FIG. 
45 and FIG. 46, it is desirable that the compressor includes a suction plenum 500 for 
preliminarily storing fluid to be sucked by the compressor. 

The suction plenum 500 directly communicates with all of the suction ports 27a 
and 27b so as to supply the fluid. Accordingly, the suction plenum 500 is installed in a 
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lower portion of the lower bearing 25 in the vicinity of the suction ports 27a and 27b. 
Although there is shown in the drawing that the suction ports 27a and 27b are formed at 
the lower bearing 25, they can be formed at the upper bearing 24 if necessary. In this 
case, the suction plenum 500 is installed in the upper bearing 24. The suction plenum 
500 can be directly fixed to the bearing 25 byjajwelding. hi addition, a coupling 
member can be used to couple the suction plenum 500 with the cylinder 21, the upper 
and lower bearings 24 and 25 and the valve assemblyjj0<| / 'in order to lubricate the 
driving shaft 13, a sleeve 25d of the lower bearing 25 should be soaked into a lubricant 
which is stored in a lower portion of the case 1 . Accordingly, the suction plenum 500 
includes a penetration hole 500a for the sleeve so that the sleeve 25d reach the lubricant 
through the hole 500a. Preferably, the suction plenum 500 has 100 - 400 % a volume 
as large as the fluid chamber 29 so as to supply the fluid stably. The suction plenum 
500 is also connected with the suction pipe 7 so as to store the fluid. In more detail, 
the suction plenum 500 can be connected with the suction pipe 7 through a 
predetermined fluid passage, hi this case, as shown in FIG. 46, the fluid passage 
penetrates the cylinder 21 and the lower bearing 25. In other words, the fluid passage 
includes a suction hole 21c of the cylinder 21 and a suction hole 25c of the lower 



Suchjjfh^Jmction plenum 500 forms a space in which a predetermined amount of 
fluid is always stored, so that a pressure variation of the sucked fluid is buffered to 
stably supply the fluid to the suction ports 27a and 27b. In addition, the suction 
plenum 500 can accommodate oil extracted from the stored fluid (for example, the 
lubricant included in the fluid) and thus assist or substitute for the accumulator S. 

Hereinafter, operation of a rotary compressor according to a fourth embodiment 
of the present invention will be described in more detail. 

FIGs. 47A to 47C are cross-sectional views sequentially illustrating insides of 
the cylinder when the roller revolves in the counterclockwise direction in the rotary 
compressors according to a fourth embodiment of the present invention. 

First, in FIG. 47 A, there are shown states of respective elements inside the 



bearing. 
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« — * *e respective va,ves. Slnce ^ „ f fc ^ * 

counterclockwise rotation have been described in th, , • / 
5 be omitted. ' d6SCnbed the above - " s bailed description Wll , 

Tbe roller 22 revolves countered with perfoming . rol]inp ^ 
the inner circumference of the cylinder a, H . u S---o.~na.ong 
. „ „ ylmd6r 21 dne t0 «>e rotation of the driving shaft n 

FIG 47R ^ reduced as shown in 

- the fluid that has been sucked is compressed . ^ (o 
-presston, a posttive pressure ts generated in the space 2 9b and accJi ft 

— d in the space 2 9 , the fa suction port 27a „ £ ~ - 

moves up and down elastically by the elastic member <n a to the K k 

partition the fluid chamber 09 into the tw , , " hmMt My 

moer^mto the two sealed spaces 29a and ?9b ai«« ■ , 

zssr? 

When the fluid pressure in the space ?9b is abow „ . f . 
e «. 1 j- 1 a Preterm ned value th»» 

second discharge nnrt 9a-. ;„ , lue > me 

iar,e port 26b is opened and as shown in FIG 47C th, fl ^ ■ 

™r rrr r— - - 

second dtscharge port 26c by its self-elasticity. 

Thus, after a single stroke is ended, the roller 29 m f 

—lockwiae and dtscharges the fluid b repeal ft ^ 

repeating the same stroke. In the 
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coun.erCockw.se shoke, the roller 22 expresses the fluid with revolving from the first 
suction port 27a to the second discharge port 26h. As aforementioned, since the firs, 
snction port 27a and the second discharge port 27b are positioned in the vicinrty of the 
vane 23 to face each other, the flnrd is compressed using the overall volume of the flurd 
; chamoer 29 rn .he counterclockwise stroke and thus a maximal compression capacty ,s 
obtained. 

FIGS 48A to 48C are cross-sectional views sequentially illustrating instdes of 
th e cylinder when the roller revolves in the clockwise direction in the roraxy 
compressors according to a fourth embodiment of the present invention. 
0 Firs, in FIG. 48A, there are shown states of respective elements rns.de the 

cvhnde, when the driving shaft 13 rotates rn the clockwise direction. Since there is no 
pressure variation in the cy.inder 21, tine suction and discharge ports are closed by the 
respective valves as aforementioned. Sinee operations of tire respective valves m the 
counterclockwise rotation have been described in advance in the above, its detarled 

1 5 description will be omitted. 

The roller 22 begins to revolve clockwise with performing a rolling motion 
a ,on» the timer circumference of the cylinder 21 dne to the rotation of the driving shaft 
13 By such an initial stage revolution, the size of the space 29a is reduced and the flurd 
in ,he space 29a is gradually compressed such that pressure is elevated. In tins 
,0 compression stroke, the vane 23 moves up and down elastically by the elastic member 
23a to thereby partition the fluid chamber 29 into the wo sea!ed spaces 29a and 29b. 
A, .he same time, the space 29a becomes a positive pressure state relatively and 
accordingly, the firs, suction port 27a is closed such that the compressed flurd ,s not 

■ mr dRPt since the first clearance 410 is formed wider 
leaked However, as shown m FIG. 4bt5, since me 

a 5 than outer surrounding clearances while the ro,ler 22 revolves, a part of the fluid which 
compression is initiated is ,eaked through the clearance 4,0. Accordingly, pressure as 
well as fluid amount in the space 29a decreases considerably. 

When the fluid pressure in the space 29a is above a predetermined value, the 
firs, discharge port 26a is opened as shown in FIG 4SC and accordingly fire fluid ,s 
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discharged through the first discharge port 26a. Herein, the fluid shows the highest 
pressure value but since the first clearar.ce 410 is formed wider than other surrounding 
clearances, the leakage of the fluid is generated more seriously than in the second 
clearance 420. After the fluid is completely discharged, the first discharge valve 26c 
closes the first discharge port 26a by its self-elasticity. 

Thus, after a single stroke is ended, the roller 22 continues to revolve clockwise 
and discharges the fluid by repeating the same stroke. In the clockwise stroke, the 
roller 22 compresses the fluid with revolving from the second suction port 27b to the 
first discharge port 26a. Accordingly, like the counterclockwise stroke, the fluid in the 
clockwise stroke is compressed using the entire portion of the fluid chamber 29. 
However, much fluid is leaked due to the first and second clearances 410 and 420 
Accordingly, in the counterclockwise stroke, a compression capacity that is smaller than 
that in the clockwise direction is obtained, which brings the same result as that of when 
the fluid is compressed only using a part of the entire fluid chamber 29. 

In the aforementioned strokes (i.e., the clockwise stroke and the 
counterclockwise stroke), the discharged compressive fluid moves upward through the 
space between the rotor 12 and the stator 11 inside the case 1 and the space between the 
stator 11 and the case 1. Finally, the compressed fluid is discharged through the 
discharge pipe 9 out of the compressor. 

In the fourth embodiment, the inventive rotary compressor has suction and 
dzscharge ports for sucking and discharging fluid in bidirectional rotation of the driving 
shaft, and clearances located between the roller and the cylinder and varied with the 
rotational direction of the driving shaft. Accordingly, due to these clearances, fluid 
may be leaked while the fluid is compressed in a specific rotational direction, which 
causes a result that the fluid is compressed using the entire portion of the fluid chamber 
in any one directional rotation and is compressed using a part of the fluid chamber in 
other directional rotation. Accordingly, the fluid can be compressed although the 
driving shaft rotates in any one of the counterclockwise direction and clockwise 
direction. Also, different sizes of compression spaces are formed depending on the 
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rotational direction of the driving shaft such that different compression capacities are 
obtained in its operation. In particular, any one of the compression capacities is formed 
using the predesigned entire fluid chamber. Further, the rotary compressor of the present 
invention has the plenum for preliminarily storing the fluid so that the fluid could be 
stably supplied to the cylinder. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention. Thus, it is intended that the present 
invention covers the modifications and variations of this invention provided they come 
within the scope of the appended claims and their equivalents. 

Industrial Applicability 

The rotary compressor according to each embodiment as above provides 

following advantages. 

First, according to the related art, several devices are combined in order to 
achieve the dual-capacity compression. For example, an inverter and two compressors 
having different compression capacities are combined in order to obtain the dual 
compression capacities, hi this case, the structure becomes complicated and the cost 
increases. However, according to the present invention, the dual-capacity compression 
can be achieved using only one compressor. Particularly, the present invention can 
achieve the dual-capacity compression by changing parts of the conventional rotary 
compressor to the minimum. 

Second, the conventional compressor having a single compression capacity 
cannot provide the compression capacity that is adaptable for various operation 
conditions of air conditioner or refrigerator. In- this case, power consumption may be 
wasted unnecessarily. However, the present invention can provide a compression 
capacity that is adaptable for the operation conditions of equipments. 

Third, the rotary compressor of the present invention uses the entire portion of 
the predesigned fluid chamber in producing a dual-compression capacity. This means 
that the compressor of the present invention has at least the same compression capacity 
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A cco rdinglK tte inventive rotary compressor can be 2 

Fourth, the rotary compressor of fte presen[ invMion ta 
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